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l-QV many year.s those responsible for teaching small engine repair 
ha\e felt a neeJ for instructional materials to use in this area. 
A team of teachers, industry representatives and trade and indus- 
trial education staff members accepted this challenge and have 
produced a manual which will meet the needs of man\' types of 
courses where students are expected to become proficient in irie 
snowmobile area of small engine repair. 

Instructional material in this publication is written in terms of 
student performance using measurable objectives, 'fhis is an in- 
novative approacl: to teaching that accents and augments the 
t each i ng - 1 e arn i ng process. Criterion re f e renccd e va 1 ua t ion i as t ru 
ments are provided for a uniform measurement of student progress. 
In addition to evaluating recall information, teachers are encour- 
aged to evaluate the ether areas including process and product as 
indicated at the end of each instructional unit. 

livery effort has been made to make this publication basic, readable 
and by all means usable. Three vital parts of instruction have 
been intentionally omitted from this publication: motivation, 
personalization and localization. i'hese areas are left to the 
individual instructors and the instructors should capitalize on 
tiiem. Only then will this publication really become a vital part 
of the t each i ng - 1 ea rning process. 



Ann Benson 
Executive Di rector 
Mid-Amer ica Vocat ional 
Curriculum Cons orti urn 
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rho Mia-AmeriLa VocatioiKiL L'l: r r i, c u I urn Coiiso r t Luir. is a i:roiip oi" 
states strivir.g to dcvelo;^ n.eedcd curriculum materials'. As 
member states, \ew .^loxieo, Colcrado, Texas, Arkansas, Missouri, 
North Dakota, N'ebrask'i, riansas, South Dakota, (Oklahoma, Ari-jiia 
and LouLsLana selected SnowmolMle Repair as the third product u I" 
the consort ium . 

'Ihis publication is designed to provide instTniction for occupa- 
tional training in the area of snowmobile repair. It inelueies 
basic knowledge and skills in the areas of steering s\'stems, 
drive belts and clutciies, chain drives, axles, suspensions, 
brakes, tracks and sliocks. 

The purpose of tins publication is to assist teachers in i i:i ■ 
provin.g instruction in the area of snowmobile rej)air. As 
teachers use these materials, it is hoped that student pei'for- 
mance will improve and that students will be better prepared to 
assume the role of repairing snowmolMlcs. 

rt is our belief that tlie teaching of Snowmobile Repair should 
become more effective with its use. 



Amon Herd , Cliai rman 
lioard of Directors 
Mid -America \'ocat ional 
Cur r i cu 1 urn Conso rt i urn 
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I nstruct ional Units 

The Snowmobile Repair curriculum includes eight areas. liach area 
consists of one or more units of instruction* liach instructional 
unit includes some or all of the basic components of a unit of 
instruction: performance objectives, suggested activities for 
teacher and students, inf-^rmation sheets, assignment sheets, iob 
sheets, visual aids, tests and answers to the test. Units are 
planned for more than one lesson or class period of instruction. 

Careful study of each instructional unit by the teacher will help 
him de t e rm i ne : 

A. The amount of material that can be covered in each class 
period. 

H. Thte skills which must be demonstrated. 

1 . Suppl ies needed 

1. Hquipment needed 

5. Amount of practice needed 

4. Amount of class time needed for demonstrations 

C. Supplementary materials such as pamphlets and filmstrips 
that must be ordered. 

D. Resource people that must be contacted. 
Ob j ec t ives 

Each unit of instruction is based on performance objectives. 
These objectives state the goals of the course thus providing a 
sense of direction and accomplishment for the student. 

Performiance objectives are stated in two forms: unit objectives, 
stating the subject matter to be covered in a unit of instruction 
and specific objectives, stating the student performance necessar 
to reach the unit objective. 

Since the objectives of the unit provide direction for the teaclii 
learning process, it is important for the teacher and students to 
have a common understanding of the intent of the objectives. A 
limited number of performance terms have been used in the objec- 
tives for this curriculum to assist in promoting the effectivenes 
of the communication among all individuals using the materials. 

Following is a list of performance terms and their synonyms which 
may have been used in this material: 
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Describe 



[.abel 

List in writing 

List oral ly . 

Letter 

Record 

Repeat 

Give 



Select 
Mark 

Point out 
Pick out 
Choose 
Locate 



I3e '1 ne 

Discuss in writing 
Discuss ora 1 iy 
T nte rpret 
Tell how 
Tell what 
iixplain 



Order 

Arrange 

Sequence 

List in order 

Class i f y 

Divide 

Isolate 

Sort 



D i s t i n o u i s h 

i2 

Discriminate 



Construct 

Draw 

Make 

Build 

Des i gn 

Formulate 

Reproduce 

Transcr ibe 

Reduce 

Increase 

F i eure 



Demons t rate 

Show your work 

Show procedure 

Perform an experiment 

Perform the steps 

Operate 

Remove 

Replace 

Turn off/on 

(Dis) assemble 

(Dis) connect 

Reading of the objectives by the student should be followed by a 
class discussion to answer any questions concerning performance 
requirements for each ins tructional uni t , 

The teacher should feel free to add objectives which will fit the 
material to the needs of his student and community. When a 
teacher adds objectives, he should remember to supply the needed 
information, assignment and/or job sheets and criterion tests. 

Suggested Activities 

liach unit of instruction has a suggested activities sheet out- 
lining steps to follow in accomplishing specific objectives. The 
activities are listed according to whether they are the responsi- 
bility of the instructor or the student. 
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Instructor : Duties of the instructor will vary accordini^ to 
the pa rt i cul a r unit; however, for best use of the material 
they should include the following: provide students with ob- 
jective sheet, information sheet, assignment sheets and Job 
sheets; prcvi':^w filmstrips, make transparencies and arraujv? 
for resource materials and people; discuss unit and spck il"! 
objectives and information sheet; give test. Teachers are 
encouraged to use any additional instructional activities 
and teaching methods to aid students in accomplishing the 
0 b J e c t i \* e s . 

Students : Scudent activities are listed which will hci\^ 
stud en t to ach ie ve the ob J ec t i ve s for t he un i t . 

1 n to nna t i on Slice t 



Information sheets provide content essential for meeting tlie coi-- 
aitive fknowledge) objectives of the unit. The teacher will fimi 
that information sheets serve as un excellent guide for presenting 
the background knowledge necessary to develop the skills speci- 
fied in the unit objective. 

Transparency Masters 

Transparency masters provide information in a special w:iy. [he 
students may see as well as hear the material being presented, 
thus reinforcing the learning process. Transparencies may present 
new information or they may reinforce information presented in the 
information sheets. They are particularly effective when identi- 
fication is necessary. 

Transparencies should be made and placed in the notebook where 
they will be immediately available for use. Transparencies direct 
the classes attention to the topic of discussion. Tliey should be 
left on the screen only when topics shown are under discussion. 
(NOTE: Stand away from the overhead projector when discussing 
transparency material. The noise of the projector may cause the 
teacher to speak too loudly.) 



Job Sheets 



Job sheets are an important 
should be able to and in mos 
skills outlined in the job s 
job sheets give direction * 
both student and teache: 
comp 1 ishn.ent of the sk ■ . 
for a student to fol 1 •/ . i 1: 
sheets also furnisf. ' .-./nti,. 
skills being taugh' } •_iiL- 
pect from a person i; >. 



segment of eacii uni t . The ins 
t situations should demons t ra t 
hee ts . Procedures outlined in 
the skill being taught and al 
leck student progress toward 
Db sheets provide a ready out 
has missed a demons t ra t ion . 
. empl oyer s with a p i c ture of 
performances they might reason 
ad this training . 



t r u c 1 0 r 
e the 

the 
low 

tlic ac - 
1 i n e 
Job 
the 
ab] V 
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Assignment Sheets 



Assignment sheets give direction to stuiy and furnish practice 
for paper and pencil activities to develop the knowledge which 
is the necessary prerequisite to skill development. These may be 
given to the student for completion in class or used for homework 
assignments. Answer sheets are provided which may be used by the 
student and/or teacher for checking student progress. 

Test and Evaluation 

Paper-pencil and performance tests have been constructed to mea- 
suie student achievement of each objective listed in the unit of 
instruction. Individual test items may be pulled out and used as 
a short test to determine student achievement of a particular ob- 
jective. This kind of testing may be used as a daily quiz and 
will h'^^lp the teacher spot difficulties being encountered by stu- 
dents in their efforts to accomplish the unit objective. Test 
items for objectives added by the teacher should be constructed 
and added to the test. 

Test Answers 

Test answers are provided for each unit. These may be used by the 
teacher and/or student for checking student achievement of the ob- 
jectives. 
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iNL\STHR TOOL LIST 



3/8" drive socket set 

Combination wrench sets (Metric and Standai 
Screwdriver sets (Phillips and Standard) 
Adjustable locking pliers 
Side cutters 
Mallet 

Bal - a hammer 
Punch set 
Jack stand 

Adjustable wrench set 

Clutch puller set 

Snap ring pliers 

Needle nose pliers 

Grinder (Bench or Floor Model) 

Universal bearing puller 

Y i s e 

Bearing driver set 
Pry bar set 
Chisel set 
Ignition wrench set 
Propane torch 
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SKIS 
UNIT I 



UNTl OHJLCTIVIi 



After completion of this unit, the student il I be* al)le lo idcn 
tify all the parts of a typical ski asseml)! iie student should 

be able to remove, repair and replace all p*. of a typical ski 
assembly. This knowledge will be evidenced i iij',h demons t ra i i on 
and by scoring eighty-five percent on the unit tc*st. 



spiici I'lC (3iiJi:(JTi vi;:; 



After completion of this unit, the student should l)c ahU* t (j : 

1. Match terms asso' * -mI with a typical •>Ki a . '.(mmI) 1 y I 
the cor rec t de f i i. , )i\ , 

2, Name two ry[)es of nuuier" iihor*. usrd on a typiial '.t-i 
assemb 1 y . 

7> . Identil'y all main parts of a typjcil :.ki as.<Miil)lv wlp-n 
g i ven a d raw \uy^ ill lis t r a t i ny^ t lie p;i r t . 

4. Describe when r'ep 1 acciiien I oi a ruiuifr" '.Imx- i n<* a j y 



I) i s t i ngu 1 ! Ji betwcMMi a mild .ttM-l runnrr •.Ikh- a/id a «ai 
I) i de runnc shoe . 

Demons t ra t e t hr if) i 1 i t y i ' 

a, Di*.a:;scml " i typnal '.K i a ■.'•(iib ! y . 

I) . I'!ea s So ml) 1 (• a t y p i i a 1 I- i a - . - mb 1 y . 



■ K 1 :^ 
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SlJiiCl.S i :.]) I V! I I i s 

I . III*-? ru. t 0 I 

A. I'r'uvi.U' '.tijilciit with ol) M'l i v.* '.hc-t 

\'. . r I ') V 1 «!<• s t uiUmi t with 1 n ! ') ri;i;i ! ) on Ji- ' \ 

li . 1) 1 • ' 11*. uii I t and '.ixM. 1 1 1 I fj|) I c . t I \ , 

1 . 1 ) 1 \ ' II ni 1 O [ 111.! t I ( ) M lit/ >• I 

1 . 1 )* :■.'> ir. ! r ;j t <• p l o » »1 ii r f • (mi! 1 i im-iI on i ■. h 

^ i . ' ; I v ' • ? . • \ t 

.\ . 1' (• .t (1 ol) I (• ( t 1 \' f • 

;'. . W <M •! 1 11 1 O [ IIl.l I M Ml lie (• 1 

( . . ( . ' >|!J| ) h ' t (' I ( ) I > • . Im* t 

1) . 1 .a r 1 • t 

1 .\M iMK. I I (j:;al ma i i.in ai/. 



I IK 1 tide (I III Ml) < Hi 1 1 

A , < )|> u - 1 I IV*. 

i'. . I II 1 t) IID.I M nli \ lire- 1 

(i . 1 I .III', ji.i ! <-iK / iii.r. !«•!•. 

1 . I M I I >'p I ' :i 1 Ml A-, •-(•Itil) 1 V 

1 ^* ( .11 I) 1 'i ! r-*' 1 IMIIIIJJ- I MU) 

IM Ml M M I |/(iMiir I Mum- 
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D. Job sheets 

1. Job Sheet U - -Uisassemb ly of a Typical Ski Assembly 
Job Sheet 2 - - Reassernb ly of a Typical Ski Assembly 

L. Test 

F. Answers to test 
I I . References 

A. Polaria .jlu.^p Manuals, 1 973- 1 970, Polaris Industries, 
A Textron Corp., Roseau, Minnesota r)()751. 

B. ::ki'lJoo :;hop Manualo, 1 967- 1976, Bombardier Ltd., 
4504 West Superior Street, Uuiuth, Minnesota SSBUO. 
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SKIS 
UNIT I 



INFORMATION SilliliT 

I. Term? and definitions 

A. Carbide runner shoe Garb ide steel inlaid in runner shoe, 
used to increase the life of the shoe and add to the 
sn owmob i le ' s hand 1 i n ab i 1 i ty 

H. Main leaf spring- -Use to connect the front of tlie ski to 
the l)ack of the ski which supports the total weight of 
I lie snowmobile 

C. Mild steel runner shoe--Mild steel rod which attaches to 
the ski, and aids in the snowmobile's handling ability, 
and eliminates wear to the ski 

IJ. i-ebound sp r i ng Keeps the main leaf spring froiu l')Ottoming 
cut on very rough tdrain 

I:. Ski --Steel runner curved at the tii) and epa.:^l<»s the snow- 
mobile to glide over the snow without digging in 

!•. Ski retainer pins--I ,ns that connect the main leaf spring 
to the ski 

(i . Slider cush i on " -Ma in leaf S[)ring slides back and forth 
on this brass or nylon plate to assure proper shock 
ab so rp t ion 

I[. Types of runner shoes 

A. Mild steel runner shoe 

B. Carbide runner sIhk* 

III. Mai.n parts of a typical ski assembly f Transpa renc\" I) 
A . Ca rb i tie r unne r 

. Ma i n 1 ea f spr i ng 
C . Mil d s 1 ee 1 ]'uiuie r shoe 
1> . Aux i 1 i :i ry 1 ea 1" sp r i ng 
I; . ()ve r 1 nad 1 ea f .spr i ng. 
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Kciuii:;',,.: leaf spriii^L; 

t J 1 IK- r pi li 
^■p;• i!V.; sliJcr cushion 

;'.;c;ncnt of runner shoes - -Runner shoe rep 1 acemen l ■ i, 
.'■^"ly 11 t'ne shoe is vvorn to one half the thickness i 
inal rod 

Carbide runner shoes very seldom need replacement 
because of the h-, .uess of the steei and long wearm 
a !) 1 1 1 t y . j " 

^ oi runner shoes 

Jarbide steel runner shoe (Transparency 2) 
III. I steel runner shoe (Transparency 3) 
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TYPICAL SKI ASSEMBLY 



D. Auxiliary Leaf Springs 



B. AAa/n Leaf Spring 



I. Spring Slider 
) Cushion ^ 




F. Spring Coupler 
E. Overload Leaf Spring 



G. Rebound Leaf Spring 



H. Retainer Pin 




C Mild Sfeel Runner 



A. Carbide Sfeel Runner 
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CARBIDE STEEL RUNNER SHOE 
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MILD STEEL RUNNER SHOE 
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SKIS 
UNIT I 



JOB SimiiT /^l- -DISASSIiMBLY 01- A TYPICAL SKI ASSIiMBLY 

Tools and material s needed 

A. Ski assembly on snowmobile 

B. 3/8 inch drive so':ket set 

C . Comb i n a t i on w re n c h s e t 

D. Adjustable locki : .4 pliers 

E. Side cutters 
Procedure 

A. Tilt snowmobile on its side, opposite ski to be removed 

B. Remove S[)rini^ coupler lock nut 

C. Remove spr in,i'. coup 1 e r bol t 




1). Usinj,^. lockini', pliers to li(;hl spi'im', ;is:;emb)y, d i s;i sseiiib 1 
sp r i ng c(nip \ cv t rom sp r i as I'-ciiih I y 
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I. 
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Remove lockino pli^' z-s frojii sprint assembly 
Remove eolter pins fro:;! both retainer pins 




(1. Remove retainer pins rroi.i ski 

bill off (iia i n leal" sprint^ 
I. Remove sprin;^ slider e'ishion 




■ I. Rej!iov(} runner shoe nut from runner sh 



oc 
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JOB SHEET #1 



Remove runner shoe from ski 
Check runner shoe for wear 
(NOTE : Replace if necessary.) 
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SKIS 
UNIT I 



JOB siii;r;r -RiiAssHMBLV oi- a ivricAi. ski assembly 

I. i'ools and inaterials needed 
A. Ski assembly 
H . Snowinob i 1 e 
C. Combination vvrench set 
1 ) . 3/8 inch d r i \ . . 1 ^ ^ t set 
H . Ad j list ah 1 e 1 c ; 1 ie rs 

!• . Pin punch 
Cj . Ba 11 pv en hainne r 

[I. Two cott'^^^ pins (medium si.:c and length) 
1 I . Procedure 

A. !veinstall runner shoe to ski 
I'. Install I'unner shoe nut 

("NOTi; : T i '^h t en secure 1 y . ) 
C . Reinstal I slider cushion 
I) . ins t a 1 1 ma in leaf s [) r i n g 
k . Reinstall retainer pins on ski:^ 
!•'. Install new cotter pins 

(1. Place additional sprin^^s i a t (.> |)'. itioii md locL in place 
w i t h 1 oc k i n[\ pi i e rs 

11. Ue install spring', coupler in ..p;iiii'. > 

1. Pvoiustall ski asseiiihl;/ to 1 " ; "ii iiuwiiiidn 1 i • 

d. Install spi'ing coupler k(;lt imiI 

( N'MTk : 1 i v,\\ t CM] sec ure I v . ) 
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SKIS 
UNIT I 



TEST 



Match the terms on the right to the 

a. Main leaf spring slides 

back and forth on this 
brass or nylon plate to 
assure proper shock 
absorption 

b* Carbide steel inlaid in 

runner shoe, used to in- 
crease the life c£ the 
slioe and add to the snow- 
mobile ' s handling ability 

c. Pins that connect the 

main leaf spring to the 
ski 



correct definition. 

1. Ski 

2. Mild £ • 1 runner shoe 

3 . Reb'-und spring 

4. Slider cushion 

5 • Carbide runner shoe 

6. Ski retainer pins 

?• Main leaf spring 



d. Steel runner curved at the 
tip c^nd enables the snow- 
mobile to glide over the 
S1J0W without digging in 

e. Ub*. J to connect the front 
of the ski to the back of 
the ski which supports the 
total weight of the snow- 
mobile 



f. Mild steel rod which attaches 
to the ski, and aids in the 
snowmobile ' s handling ability, 
and eliminates wear to the ski 

g . Keeps main leaf spring from 
bottoming out on very rough 
terrain 



Name two types of runner shoes used on a typical ski assembly. 
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Describe when replacement of a runner shoe is necessary. 




b. 

Demonstrate the ability to: 

a. Disassemble a typical ski assembly. 

b. Reassemble a typical ski assembly. 

(NOTE: If the above activities iiive not '• een accomplished 
prior to the test, ask your instructor when they 
should be completed.) 



27 



S - 23- A 



SKIS 
UNIT I 



ANSWl ■ 10 TliST 



a . 


4 


b. 


5 


c . 


0 


d. 


1 


e . 


7 


f . 




g. 


5 


a . 


Carbide runner shoe 


b. 


Mild steel runner shoe 


a . 


Carbide runner 


b. 


Main leaf spring 


c , 


Mild steel runner shoe 


d. 


Auxilia leaf spring 


e . 


Overload leaf spring 


f . 


Spring coupler 


g. 


Rebound leaf spring 


h. 


Retainer pin 


1 . 


Spring slider cushion 



4. Runner shoe replacement is necessary when the shoe is worn 
to one half the thickness of the original rod 

5. a. Mild steel runner shoe 

b. Carbide steel runner : .^e 

6. Evaluated to the '*atisi :a of the instructor. 

o 
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STEERING 
UNIT II 



UNIT OBJECTIVE 



After completion of this unit, the student should be able to make 
all the necessary adjustments and measurement of typical steering 
system on any given snowmobile. The student should be able to 
remove and replace any damaged or worn parts. This knowledge will 
be evidenced through demonstration and by scoring eighty-five per- 
cent on the unit test. 



SPECIFIC OBJECTIVES 



After completion of this unit, the student should be able to: 

1. Match terms associated with a typical steering system. 

2. Name two types of tie rod ends. 

3. Describe when replacement of a ski leg bushing is neces- 
sary. 

4. Describe the process for adjusting the toe-in on a typi- 
cal steering system. 

5. Identify all main parts of a typical steering system. 

6 . Demons trate the ability to: 

a. Disassemble a typical steering system. 

b. Reassemble a typical steering system. 
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STEERING 
UNIT II 

SUGGESTED ACTIVITIES 

a 

!• Instructor 

A. Provide student with objective sheet 

B. Provide student with information sheet 

C . Make transparencies 

D. Discuss unit and specific objectives 

E. Discuss information sheet 

F. Demonstrate procedures outlined on job sheets 

G. Give test 
II . Student 

A. Read objective sheet 

B. Read information sheet 

C. Complete job sheets 

D. Take test 

INSTRUCTIONAL MATERIALS 

I. Included in this unit: 

A. Objectives 

B. Information sheet 

C . Transparency mas ters 

1. TM 1--Main Parts of a Typical Steering System 

2. TM 2A--Ball Joint Tie Rod End 

3. TM 2B"L-Shaped Tie Rod End . 

30 
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D. Job sheets 

1. Job Sheet #1--Disassembly of a Typical Steering 

System 

2. Job Sheet #2- -Reassembly of a Typical Steering 

System 

E. Test 

F. Answers to test 
References 

A. Polaris Shoy Manuals , 1973-1976, Polaris Industries, 
A Textron Corp., Roseau, Minnesota 56751. 

B. Ski' Doo Shop Manuals^ 1967-1976, Bombardier Ltd., 
4504 West Superior Street, Duluth, Minnesota 55806. 
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STEERING 
UNIT II 



INFORMATION 



Terms and definitions (Transparency 1) 

A. Grip--Plastic or i abber handle which attaches to the 
handle bars to eliminate slippage of hand off the handle 
bars 

B. Hand handle Smal 1 lever device used to control the 
throttle and brake cables 

C. Handle bars--Used to steer the snowmobile; rotation of 
the handle bars causes a pull-push action 

D. Ski leg- -Connects the ski to the steering arm 
(NOTE: This is also called the spindle.) 

E. Ski leg bushing- -Plastic or soft metal bushing inserted 
into the frame where the ski leg enters to eliminate 

■friction 

F. Steering arm- -Connects to the tie rod and acts as a 
lever to give the push-pull action of the ski 

G. Steering bushing- -Bushing usually made of rubber or soft 
metal in which the steering column enters to eliminate 
friction and absorb shock 

H. Steering coIutTlH- -Steel bar or shaft which connects to 
the handle bar and tie rod ends used, in steering 

I. Tie rod--Used to connect the tie rod ends from the 
steering column to steering arm and is adjustable to 
correct toe- in 

J. Tic rod end- -Attaches to the steering arm and steering 
column and is threaded for necessary adjustments 

K. Toe - in - - Di f f c rence in distance between the width of the 
skis at the front and the back 

L. Upper column- -Brace or bar mounted on the frame or engine 
to support the steering column 



INl-ORMATION SHIiET 
Tyres of ri- roa ends 

A. Ball ioint ti.o red ^-nd (Transparency ZA) 

B. L -shaped lie rod end (Transparency 2B1 
Rep iacemcnt of a ski leg bushing 

• ^'^^^ basiling shows wear 

B. [^f the ski leg can be shifted back and forth within 
i rame 

Ui i us t i ng toe - in 

A, Adjust the tie rods to the correct specifications 

B. Toe-in adjustments will vary on most machines 
Specifications for each machine should be looked up 

Main parts of a typical steering system (Transparency ]) 

A . G r i p 

B. Hand handle 

i 

C. Handle bars 

D. SKi leg 

b. Ski log bushing 
r. Steering arm 

G. Steering bushing 

H. Steering column 
I . Tie 7' 0 d 

' Tie rod end 
Upper column 



MAIN PARTS OF A TYPICAL STEERING SYSTEM 






31 




A. Gr/p 

B. Hand Handle 
C Handle Bars 

D. Ski Leg 

E. Ski Leg Bushings 

F. Steering Arm 

G. Steering Bushing 

H. Steering Column 
L Tie Rod 

J. 7/e Rod End 

K. Upper Column 

m - J 



BALL JOINT TIE ROD END 
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STEERING 
UNIT II 

JOB SHEET #1"DISASSEMBLY OF A TYPICAL STEERING SYSTEM 

I. Tools and materials needed 

A. Snowmobile 

B. 3/8 drive socket set 

C. Combination wrench set 

D. Standard screwdriver 

E. Soft mallet 

F. Ball peen hammer 

G. Punch set 

H. Jack stand 

!• Container for holding parts 
J. Adjustable wrench 
1 1 . Procedure 

A. Raise and support front end of snowmobile with jack 
stand, so that the skis are off the floor 

B. Remove skis from ski leg 
(NOTE : Disconnect coupler.) 

C. Remove throttle and brake cable housings from handle 
bars 

D. Remove handle bars 

(NOTE: Use soft mallet to drive handle bars off of 
steering columns if applicable.) 

E. Remove tie rod ends from steering column by removing 
cotter pins or nuts 

F. Remove upper column or steering column support from 
frame or engine 

G. Remove steering column from frame 

ERIC 
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JOB SHEET #1 



l\ . Disconnect outside tie rod ends connected to steering 
arm 

I- Loosen steering arm bolts about 3 to 4 revolutions, drive 
bolt into ski leg by hitting bolt with hammer to loosen 
leg from steering arm 

J. Remove ski leg by pulling it out of the frame 

K. Check ski leg bushings for wear 

Check tie rod ends for any possible damage 

(NOTE: Replace if necessary,) 
M. Llean all parts for reassembly 
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STEERING 
UNIT II 



JOB SHEET 2 --REASSEMBLY OF A TYPICAL STEERING SYSTEM 



I. Tools and materials needed 



A. 


Snowinohi le 

<J 1 1 w TV ill w -L J> w 


B. 


3/8 drive socket set 


C. 


Combination wrench set 


D. 


Standard screwdriver 


E. 


Soft mallet 


F. 


Ball peen hammer 


G. 


Punch set 


H. 


Jack stand 


I. 


Ad j us tab! e wrench 



II . Procedure 

A. Check tie rod ends for any possible damage 
(NOTE: Replace if necessary.) 

B. Check ski leg bushings for v;ear 
(NOTE : Replace if necessary.) 

C. Reinstall ski leg by pushing it into the frame 

D. Install steering arm and steering arm bolt leaving bolt 
loose 

(NOTE: This is so that toe in can be adjusted at a 
later time . ) 

E. Connect tie rod ends to steering arm 

F. Reinstall steering column to frame 

G. Reinstall upper column or steering column support to 
frame or engine 

(NOTE : Select the one which is appl icabie . ;i 

ERIC 
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IL Reinstall tie rod ends to steering column 

(NOT!:: Install new cotter pins if applicable,) 

I, Install handle bars in alignment with skis 

J. Reinstall tlirottle and brake cable housings to handle 
bars 

K. Reinstall skis to ski leg 

L. Adjust toe-m on skis 

NL Tighten steering arm bolts 

N. Remove jack stand from snowmobile 

0. Check operation of steering system 



EKLC 
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STEERING 
UNIT II 



TEST 



Match the terms on the right to the correct definition 



d, 

e , 



3 
k 



Difference in distance between the ski 1. 
at the front and the back 

2. 

Plastic or rubber handle which attaches 
to the handle bars to eliminate slip- 3. 
page of the hands off the handle bars 



Used to steer the snowmobile; rotation 
of the handle bars causes a pull-push 
action 

Connects the ski to the steering arm 

Connects the tie rod end and acts as a 
lever to give the push-pull action of 
the ski 



Bushing usually made of rubber or soft 
metal in which the steering column 
enters to eliminate friction and 
absorb shock 11 



4 
5 
6 
7 
8 
9 
10 



Plastic or soft metal bushing inserted 12 
into the frame where the ski leg 
enters to eliminate friction 

Brace or bar mounted on the frame or 
engine to support- the steering column 

Steel bar or shaft which connects to 
handle bar and tie rod ends used in 
s teering 

Small lever device used to control the 
throttle and brake cables 

Attaches to the steering arm and steering 
column and is threaded for necessary ad- 
justments 

Used to connect the tie rod ends from the 
steering column to steering arm and is 
adj ustable to correct toe-in 



Ski leg bushing 
ila:id handle 
Steering column 
Tie rod end 
Steering arm 
Toe-in 
Handle bars 
Steering bushing 
Tie rod 
Upper column 
Grip 
Ski leg 
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2. Name two types of tie rod ends, 
a. 

3. Describe when replacement of a ski leg bushing is necessary. 



4. Describe the ^ rocess for adjusting toe-in on a typical 
steering sy.'^ : m . 



5. Identify all main parts of a typical steering system. 



a. 
b. 
c . 
d. 
e . 




6. Demonstrate the ability to: 

a. Disassemble a typical steering system. 

b. Reassemble a typical steering system. 

(NOTE : If these activities have not been accompl Ished prior 
to the test, ask the instructor when they should be 
completed.) 
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STEERING 
UNIT II 



ANSWERS TO TEST 



a. 6 

b. 11 

c. 7 

d. 12 

e. 5 
£. 8 

g. 1 

h. 10 

i. 3 
j. 2 
k. 4 
1. 9 

a. Ball joint tie rod end 

b. L-shaped tie rod end 

Replacement is necessary only if the bushing shows wear or 

if the ski leg can be shifted back and forth wxthm the frame 

Toe-in is adjusted by adjusting the tie rods to the correct 
speci f ications . 

a. Grip 

b. Hand handle 

c. Handle bars 

d. Ski leg 

e . Ski leg bushing 
f. Steering arm 



42-A 



g. Steering bushing 

he Steering column 

i. Tie rod 

j . Tie rod end 

k. Upper column 

Evaluated to the satisfaction of the instructor 
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ENGINE CLUTCHES 
UNIT I 



UNIT OBJECTIVE 



After completion o£ this unit, the student should be able to iden- 
tify all the parts of a clutch assembly. The student should be 
able to remove, repair and check the operation of a typical clutch 
assembly. This knowledge will be evidenced through demonstration 
and by scoring eighty-five percent on the unit test. 



SPECIFIC OBJECTIVES 



After completion of this unit, the student should be able to: 

1. Match terms associated with a typical clutch assembly to 
the correct definition. 

2. Identify all the basic parts of a typical clutch assembly 
when given a drawing illustrating the parts. 

3. Describe when lubrication of different types of clutches 
would be necessary. 

4. Select from two illustrations the clutch assembly v/hich 
has timing marks to assure proper balance, lubrication 
and reassembly. 

5. Distinguish between a threaded shaft clutch and a tapered 
shaft clutch when given an illustration. 

6. Demonstrate the ability to: 

a. Disassemble a typical clutch assembly. 

b . Reassemble a typical clutch as sembly . 
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ENGINE CLUTCHES 
UNIT I 



SUGGESTED ACTIVITIES 

Instructor 

A. Provide students with objective sheet 

B. Provide students with information sheet 

C. Make transparencies 

Discuss unit and specific objectives 

E. Discuss information sheet 

F. Demonstrate procedures outlined in the job sheets 

G. Give test 
Student 

A. Read objectives 

B. Study information sheet 

C. Complete job sheets 

D. Take test 

INSTRUCTIONAL MATERIALS 

Included in this unit 

A. Objectives 

B. Information sheet 

C. Transparency masters 

1. TM 1- -Basic Parts of a Typical Clutcli Asscmbl 

2. TM 2- -Clutch Timing Marks 
7>. TM 3 — Threaded Shaft Clutch 
4. TM 4 --Tapered Shaft Clutch 



D. Job sheets 

1. Job Sheet # 1- -Disassembly of a Typical Clutch 

Assembly 

2. Job Sheet # 2- -Reassembly of a Typical Clutch 

Assembly 

E. Test 

F. Answers to test 
References 

A. Polaris Shop Manuals, 1973-1976, Polaris Industries, 
A Textron Corp., Roseau, Minnesota 56751. 

B. Ski'-Doo Shop Manuals, 1967-1976, Bombardier Ltd., 
4504 West Superior Street, Duluth, Minnesota 55806. 
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ENGINE CLUTCHES 
UNIT 1 



INFORMATION SHEET 



Terms and de f in i. t ions 

A. Clutch--An assembly which applies pressure to the drive 
belt in order to transfer power from the engine to the 
track 

B. Centrifugal we i ghts - -Usua 1 ly mounted to the outer half 
and forces the sliding half toward the inner half to 
cause pressure on the drive belt 

C. Inner hal f - -Portion of the clutch which is attached to 
the engine and is stationary which receives the sliding 
half and is either threaded or tapered to be attached to 
th e engine 

1). Sliding hal f- -Portion of the clutch which is forced in- 
ward by the centrifugal weights and forces the drive 
belt against the inner half transferring power to the 
driven pulley 

E. Clutch spring'-Causes pressure against the sliding half 
and is used to control the engagcinent speed at dilTei'ent 
II . P . M . ' s 

V. Ro 1 1 e rs - - Usua 1 1 y made of nylon and used to enj^iige the 
sliding pulley which i moved l)y centrifugal I'orce the 
same as weights 

(1. Shim- -Used l.)ehiatl the in-ici' halt' to control adjustment 
a n d 0 f f s e t o f t h e c 1 u t l j i a s s emh 1 y 

11. Lubrication plale--Oil ^n;M'egna t cd l)r:iss plates used on 
S(|ua re shaft clutches to lubricate the !^ 1 i d i ha 1 i" 

1. Timinj', ma rks • - IJr>ua 1 1 \' iocited on all tln'ee clutch halves 
and should hi I'calijinov )0]i rea:-.sei)d) 1 y io assure pr'(jpc;!- 
1 ul) r i ca t i on , o| :vii^ \o' lud l)a lance 

Hiasic [)arl:.s of a l\'^>i(aj c ', n t c!i, ;i s '•;(MIiI) 1 y ( T r;in:".pa rciicy I) 

A , 1 line r ha 1 1" 

1^ ihiivi ha 1 f 

(! . S 1 i il i ha 1 f 



4 7 



6-B 



D. Spring 

E. Shim 

F. Bearing 

G. Weights (Centrifugal) 

H. Rollers (Centrifugal) 
II I • Lub ricat ion 

A. Necessary only when recommended by the manufacturer 
IV. Timing marks (Transparency 2) 
V, Types of clutches 

A. Threaded shaft clutch- -Attaches the engine by threading 
(Transparency 3) 

B. Tapered shaft clutch 

1. Has an inside taper which attaches to the tapered 
crankshaft on the engine 

2. Secured by a bolt reaching entirely through the 
clutch assembly (Transparency 4) 



o 
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BASIC PARTS OF A TYPICAL CLUTCH ASSEMBLY 
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CLUTCH TIMING MARKS. 




CLUTCH TIMING MARKS 
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THREADED SHAFT CLUTCH 
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TAPERED SHAFT CLUTCH 



ERIC 
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ENGINE CLUTCHES 
UNIT I 

JOB SHEET #1- -DISASSEMBLY OF A TYPICAL CLUTCH ASSEMBLY 

I. Tools and materials needed 

A. Combination wrench set 

B. Special puller (if applicable) 

C. Snowmobile engine with clutch 

D. Mallet 

E . Medium size phi 1 1 ips screwdriver 

F. Medium size standard screwdriver 
1 1 . Procedure 

A. Remove spark plug wires from spark plugs 

B. Remove any clutch guards that are on snowmobile 

C. Determine if special puller is necessary 

D. Loosen bolt connecting clutch assembly to engine 

(NOTE ; This is appl i cable only to some models , ) 

L. Remove clutch assembly from engine using puller if 
necessary 

F, Disassemble outer lialf from sliding half 

G. Remove outer half and sliding half from inner half 

H . Inspect all counte r we ight s and rollers f o r damage 

I, Clean and lube all parts for reassembly (if applicable) 
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ENGINE CLUTCHES 
UNIT I 



JOB SHEET #2 "REASSEMBLY OF A TYPICAL CLUTCH ASSEMBLY 

Tools and materials needed 

A. Combination wrench set 

B. Snowmobile or snov/inobile engine and clutch 

C. Mallet 

D. Medium si::e phillips screwdriver 

E. Medium si::e standard screwdriver 

F. Oil can or clutch grease (if applicable) 
Procedure 

A. Lubricate all counter weights and/or rollers before 
reassembly (if applicable) 

B. Reinstall sliding half onto the inner half 

C. Note position of timing marks on clutch halves so that 
they are aligned properly (if applicable) 

D. Install outer clutch half 

E. Install clutch assembly onto engine 

F. Install clutch bolt and torque to the proper specifica- 
tions 

G .• Check the operation 
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ENGINE CLUTCHES 
UNIT I 



TEST 



Match terms on the right to the correct definition. 



An assembly which applies pressure to 1. 

the drive belt in order to transfer 

power from the engine to the track 2, 



Usually mount- 
forces the 
inner ha 
drive be 



to the outer half and 
'^.g half toward the 
-^e pressure on the 



Portion oi mc clutch which is attached 
to the engine and is stationary which ( 
receives the sliding half and is either 
threaded or tapered to be attached to ' 
the engine 

i 

Portion of the clutcii ;vhich is forced 
inward by the centrifugal weights and 5 
forces the drive belt against the 
inner half transferring power to the 
drive pulley 

Causes pressure against the sliding 
half and is used to control the engage- 
ment speed at different R.P.M.'s 

Usually made of nylon and used to en- 
gage the sliding pulley which is moved 
by centrifugal force the same as weights 

Used behind the inner half to control 
adjustment and off set of the clutch 
assembly 

Oil impregnated brass plates used on 
square shaft clutches to lubricate the 
sliding half 

Usually located on all three clutch 
halves and should be realigned upon 
reassembly to assure proper lubrica- 
tion, operation and balance 



Sliding half 
Shim 

Inner half 
Ro Hers 
Timing marks 
Clutch spring 
Lubrication plate 
Clutch 

Centrifugal weight 
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2. Identify all the basic parts o£ . clutch assembly, 
a. 
b. 
c. 
d. 
e . 
f. 
g- 




. Describe when lubrication o£ diff-^rent clutches would be 
necessary. 
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4. Select the clutch assembly which has timing marks by placing 
an "X" below the illustration. 




5. Distinguish between a threaded shaft clutch and a tapered 
shaft clutch by labeling the following illustrations. 




6. Demonstrate the ability to: 

a. Disassemble a typical clutch assembly, 

b. Reassemble a typical clutch assembly. 

(NOTH: If these activities have not been accomplished prior 
to the test, ask the instructor when tliey should be 
completed . ) 
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ENGINE CLUTCHES 
UNIT I 



ANSWERS TO TEST 



a . 


8 


b. 


9 


c . 


3 


d. 


1 


e . 


6 


f . 


4 


o 


2 


h. 


5 


i . 


7 


a . 


Inner half 


b. 


Outer half 


c . 


Sliding half 


d. 


Spring 


e . 


Shim 


f . 


Bearing 


8- 


Weights 


h. 


Rollers 



3. Lubrication is necessary only when recommended by the manu- 
facturer . 

4. a 

5. a. Tapered shaft clutch 
b. Threaded shaft clutch 

I 6. Evaluated to the satisfaction of the instru tor 
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DRIVE BELTS 
UNIT II 



UNIT OBJECTIVE 



After completion of this unit, the student should be able to iden- 
tify causes of drive belt failure. The student should be able to 
remove and replace any drive belt on any snowmobile. This knowl- 
edge will be evidenced through demonstration and by scoring 
eighty-five percent on the unit test. 



SPECIFIC OBJECTIVES 



After completion of this unit, the student should be able to: 

1. Match terms associated with a drive belt to the correct 
definition . 

2. Identify nine types of belt failure when given a drawing 
illustrating drive belts damage. 

3. Match terms identifying belt failures with the causes of 
belt failures . 

4. Describe when replacement of a drive belt is necessary. 
5 • Demonstrate the ability to : 

a. Remove a drive belt from any given snowmobile. 

b. Replace a irive belt on any given snowmobile. 
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DRIVE BELTS 
UlilT II 

SUGGESTED ACTIVITIES 

Instructor 

A. Provide students with objective sheet 

B. Provide students with information and job sheets 

C. Make transparencies 

D. Discuss unit and specific objectives 

E. Discuss information and job sheets 

P. Provide student with an example of different types of 
belt failure by taking a field trip to different repair 
. shops 

G. Give test 

Student 

A, Read objectives 

L. Study information and job sheets 

C. Perform according to the type of performance called for 
by each specific objective 

D. Provide the instructor with one example of a drive belt 
that has failed 

E. Take test 

INSTRUCTIONAL MATERIALS 

Included in this unit 

A . Obj ec tives 

B . I nf ormat ion sheet 



60 



C. Transparency masters 



1. 


TM 


1- 


-Belt Flip-Over at High Speed 




2. 


TM 


2- 


-Sheared Cogs 




3. 


TM 


3- 


-Cracks Between Cogs 




4. 


TM 


4- 


-Edge Cord Breakage 




5 . 


TM 


5 - 


-Disintegration 




6. 


TM 


6- 


-Belt Worn Narrow in One Section 


7. 


TM 


7- 


-Excessive Wear on Top Edge 




8. 


TM 


8- 


-Excessive Glaze or Baking on 


Sides 


9. 


TM 


9- 


-Uneven Belt Wear on One Side 


o£ Belt 


10. 


TM 


10 


--Failures and Causes of Belt 


Damage 



D. Job Sheet #l--Removal and Replacement o£ a Drive Belt 

E. Test 

F. Answers to test 
References 

A. Polaris Shop Manuals^ 1973-1976, Polaris Industries, 
A Textron Corp., Roseau, Minnesota 56751. 

B. Ski-Doo Shop Manuals^ 1967-1976, Bombardier Ltd., 
4504 West Superior Street, Duluth, Minnesota 55806. 



61 



DRIVE BELTS 
UNIT II 



INEORM/VnON SHEET 
Terms and definitions 

\. Prive belt--Rubber belt used to transfer the power from 
the engine to the track 

B. Belt J is integration- -Drive belt flies to pieces while 
snowmobile is in action 

C. Cords - -Heavy reinforcement material molded into the drive 
belt for longer belt wear and strength 

D. Cogs--Used to eliminate slippage of the belt on pulley 
halves and add to the belt's flexibility 

E. Belt ride out--Belt overriding pulleys which is caused by 
pulleys being too close together or drive belt too long 

r. Pulley distance- -Distance between engine clutch and 
dr iven pul ley as semb ly 

Types of belt failure (Transparencies 1-9) 

A. I'lip over at high speeds 

B. Sheared cogs 

C. Cracks between cogs 

D. Edge cord breakage 
1 ; . Disintegration 

I- . Worn narrow in one section 

G. Excessive wear on top edge 

H. lixcessive glaze or baking on sides 

I. Uneven belt wear on one side of belt 

I-ailure and causes of belt damage (Transparency 10 J 
A . l^.e 1 1 f 1 ip over 

1 . Improy^er pul ley alignment 

1 . f: xc e s s i V e belt s pe e d 



B. Sheared cogs--Belt rubbing stationary objeci, <i |jl ' l.:* 

C. Cracks between cogs--Belt wearing out 

D. Edge cord brcc age Improper pulley alignmeiv. 
H. Belt disintegration- -Excessive belt speed 

F. Belt worn narrow only in one spot 

1. r roper pulley distance 

2. Track frozen 

3. Engine clutch not working properly 

G. Excessive wear only on top edge--Rough pullev surfaces 

H. Excessive glaze or baking of s ide s Imp roper pulley 
al ignment 

Replacement of a drive belt- -Necessary when any of the nine 
types of failures occur 
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BELT FAILURE 

BELT FLIP-OVER AT HIGH SPEED 




BELT FAILURE 

SHEARED COGS 
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BELT FAILURE 

CRACKS BETWEEN COGS 




ERIC 
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BELT FAILURE 

EDGE CORD BREAKAGE 
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BELT FAILURE 

DISINTEGRATION 




ERIC 
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BELT FAILURE 

BELT WORN NARROW IN ONE SECTION 
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BELT FAILURE 

EXCESSIVE WEAR ON TOP EDGE 
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BELT FAILURE 

EXCESSIVE GLAZE OR BAKING ON SIDES 
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BELT FAILURE 

UNEVEN BELT WEAR ON ONE SIDE OF I.::'. 7 



UNEVEN WEAR 



mum AND ( 

A. Belt flip-over 

B. Sheared cogs 

C. Crocks between cogs 

D. Edge cord breokoge 

E. Belt disintegrotion 

F. Belt worn narrow only 
in one spot 

G. Excessive weor 
only on top edge 

H. Excessive glaze 
or baking of sides 

I. Uneven belt wear 
on one side 



;£S OF mi DAMAGE 

1, Improper pulley olig.iment 

2, Excessive belt speed 

I, Belt rubbing stotionory 
objects on pulleys 

I. ieli waring oui 

I. Improper pulley alignment 

I. Excessive belt speed 

I, Improper pulley disiance 
1 Track frozen 

3, Engine clutch not mr\(\ng 
properly 

I, l?ough pulley surfaces 

I, Insufficient pressure 
on belt sides 

I, Improper pulley alignment 
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DRlVli BliLTS 
UNIT II 



JOB SllliliT n^-RliMOVAL ^NU RliPLACIiMIiNT Ol" A DRIVH BliLT 
Tools and materials needed 

A. Medium size phillips and standard s c rewd r i \'e r s 

\j . Ha 1 1 pe en liamine r 

C . ('onib i na t i on wrench set 

U. Snowfiiobile with drive belt installed 

Frocedu re 

A. Remove any shields that enclose eitliei* tfie en.^ine clutch 
or tlie drive assembly by removin.u any bolts, p!:"S or 
wing nil t s 

(NO rii . Use whichever app I ies. J 

H. Fry the driven pulJey apain so Miat the driv' ' '• 
be pulled upward to the centc:r o- the pulb.\, I 
the bell to iiave s I ack 

C. Push the top ol ih belt over the inner hall* el ' h drive 
pulie, ap ' ^)u,di'nj; down, r-eiuove it I'roiii the d r* * v pulley 

I). Slip the h('ll :> r f "ne di'iven clutch asseiiit)'/ 

[\(y\'\' : :-,()me iiiodi-ls it may be iU'ce:.^ .', j loosen the 

' • n )'j in ' ' motor mount bolt:; to oi^ 'i ii e'HjUj;h 
J e;i raii'"e . ) 

I" •;! '.emb ' y - - I'e Vi' r :.e ;i '^m ve p r ocedure s 
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DRIVE BELTS 
UNIT II 



TEST 



Match terms on '.he right to the correct definition. 



Distance between engine clutch and 
driver pul ley as semb ly 

Rubber belt used to transfer the 
power from the engine to the tracK 

Used to eliminate slippage of the 
belts on pulley lialves and add to 
the belt's flexibility 

Belt overriding pulleys which is 
caused by pulleys being too close 
togetlier or drive belt too long 

Heavy reinforcement material 
molded into the drive belt for 
longer belt wear and strength 

Drive belt flies to pieces while 
snowmobile is in action 



Cogs 

Drive belt 

Belt disintegration 

Belt ride out 

Pulley distance 

Cords 



Identify the fallowing belt failures. 
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Match the causes o£ belt failures on the right to the term 
identifying belt failures. (NOTE: There may be more than 
one cause per failure. It will be specified where more than 
one answer is needed by having two or more lines beneath the 
failure listed.) 



I 



a. Uneven belt wear on one side 



b. Excessive glaze or baking o£ sides 



c. Excessive wear only on one side 



Belt worn narrow only in one spot 



e. Belt disintegration 



f. Edge cord breakage 



g. Cracks between cogs 



h. Sheared cogs 



i . Belt flip over 



1. Rough pulley surface 

2. Improper pulley align- 
men c 

3. Improper pulley dis- 
tance 

4 . Track fro ze n 

5. Insufficient pressure 
on belt sides 

6. Engine clutch not 
working properly 

7. Excessive belt speed 

8. Belt rubbing stationary 
objects on pulley ^ 

9. Be It wearing out 



Describe when replacement of a drive belt is necessary. 



iJcmonst rate the al) i 1 i ty to : 

a. Rc:iiove a drive bolt from any j;ivcn snowmobiJc. 

b. Uepl.ace a tirive belt o\) any given snowmobile. 

(NOTE: II these activitus have i,ot been a c coin[) I i shed prior ^ 
to the test, ask the i r. ; t /'uc to r when they should be 
completed.) 

7>) 



DRIVE BELTS 
UNIT II 

ANSWERS TO TEST 

5 
2 
1 
4 
6 
3 

Flip over at high speed 

Sheared cogs 

Cracks between cogs 

Edge cord breakage 

Dis integration 

V/orn narrow in one section 

Excessive wear on top edge 

Excessive glaze or baking on sides 

Uneven belt wear on one side of belt 

2 

5 

1 

3, 4, 6 

7 

2 

9 

8 

2. 7 

8i) 
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4. Replacement o£ a drive belt is necessary when any of the 
nine types of failures occur. 

5. Evaluated to the satisfaction of the instructor. 
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^rJVB BELT ADJUSTMENT AND ALIGNMENT 
UNIT III 



UNIT OBJECTIVE 

After completion o£ this unit, the student should be able to ad- 
just and align any drive belt on any given snowmobile. This 
knowledge will be evidenced by demonstration and by scoring 
eighty-five percent on the unit test, 

SPECIFIC OBJECTIVES 

After completion of this unit, the student should be able to: 

1. Match terms associated with belt alignment and adjust- 
ment . 

2. Name four ways of adjusting belt alignment and offset, 

3. Demonstrate the ability to: 

a. Adjust the alignment of pulleys, 

b. Adjust the offset of pulleys. 
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DRIVE BELT ADJUSTMENT -.N.- \LIGNMENT 
UNIT T , I 

SUGGESTEi. A^rsVi TIES 

I . Instructor 

A. Provide student with objective sheet 

B. Provide student with information and job sheets 

C. Make transparencies 

D. Discuss unit and specific objectives 

E. Discuss information and job sheets 

F. Demonstrate adjustment of pulley offset and distance 

G. Give test 
II . Student 

A. Read objectives 

B. Study information sheet 

C. Complete job sheet 

D. Take test 

INSTRUCTIONAL MATERIALS 

I. Included in this unit 

A. Objectives 

B. Information sheet 

C. Transparency masters 

1. TM 1--Pulley Distance 

2. TM 2--Pulley Offset 

D. Job Sheet # 1- -Adjustment , Alignment and Offso. of Drive 

Belt Pulleys 

83 
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E. Test 

F Answers to test 
Re ferencos 

A. Polavia Shop Manuals, 1973-1976, Polaris Industries 
A Textron Corp., Roseau, Minnesota 50751. 

B. Ski-Doo Shop Manuals, 1967-1976, Bombardier Ltd 
4504 West Superior Street, Duluth, Minnesota 55806. 
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l)Rl\'i: Bl'l.l AD.IUSIMLNT AND ALliiN^ll Nl 
UNIT 1 1 1 



To rins .nul J.o t* i ii i t i ^mi> 

A. rulloN* J i St aiuo - - P i St anco botKuoii \hc on.M'^'^ ^'liitth 

i wnc V ha 1 f aiul t he ,ir : vcii pii 1 I o\- on t he o^^, i i r< ea^o a t 
t he e 1 osost po i lit 

. rullo\- o f I'sc t - - 1) : s t anco t!iat the oa;;ino e I u t ^" h is o i" i - 
Sw'l 10 \hc Jrivei; pullc\' so that tho holt will run true 
at all spoo J s 



^-1 i sa 1 I ^cni'ici'i t - - lj f f so L o t" tho oni;inL elutoh to tiio Jri\or. 
P'a 1 1 oy is i :o r ro o * 

D. Sh I mm - - 1 !;> t a 1 1 1 M or rcnoviiiLi shins bohiiu! tho ohaiii 
case or on tho oiiLiino cluteh to oorroot pul!o\' oft'sot 

. 0 vo r r i i.i i n^^ -- Call soil by tho drive belt boiiiy; too lon^^ or 
t!io pulley ar. J elutoii beiii^c too olose to^oth. i- 

II. i-'our Kays of adjust inv; belt alii;nncnt aiul oi't'set 

A. Shiir.:nin^ of the olutob. inner half 

li. Shinning tne chain ease assenbly [if applicai^le) 

C. Moving the ongine no tor mounts 

U. Turninv^ chain case to adju-* puP.'y ai::.v;/o 
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PULLEY DISTANCE 
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PULLEY OFFSET 
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iMuv' Blil.T 'vinsiMiiNT AND alu;\mi;nt 

.sT!" Ill 



Ji)B SHliliT - AnjUSCMi:: , .-vLluNMLNT AND 01-1-SLT 01' DklVU BHl/l' FULLliYS 

I. loo Is aiul materials i^coJcd 

A. Ali^;nnciir tool Josigned for sno\;mobiIc 

H. Shims (if applicable) 

C. LO!'ib i na t ion wrcncli set 

1). Llutcli puller [\[ applicable) 

h. filler 

I' ^/b" drive socket set 

G. SiiGwmobMe coinplete vith en^^ine aiiw pulle}' assenulies 
II. Pre c e d u r e 

A. Me. sure offse" of pullo\ and eni;ine clutcli b\ using the 
proper tool t h 'i t is specified by manu f ac vure ^ 

H. ueterniine if' shims can be removed or replciLea . rom ebind 
tlie chain case or e^ngine clutch 

C. r^eriove the clutcli assembly if it uses shims (if a[\jli- 
c a h 1 e J 

n. Use the correct amount of siiims to correct the ofr:^et 

1:. Loosen chain case mounting belts if shims can ^ e re^^ovca 
or replaced to correct offset 

1- . Merisure alignment between engine clutch and pullc 
assem.bly bet'ore tightening chain case bolts 

G. Tigb. ten chain case bolts secui-el\' 

(NOTli: If shims are not used to correct m i sa 1 i gi.m -nt 
and offset, the eng^ine v; i 1 1 h;:ve to be sliit'ied 
on its motor mounts to be corrected.) 
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DRIVE RHLT .\LUUSTM1:NT AND ALIGNMENT 
UNIT III 



TEST 



Match the termL^ on the right to the correct definition, 
a. Offset 01 tht engine clutch to the 1. Pulley offset 



Offset o tht engine clutch to the 
dri\'eri pul lo> is incorrect 

b. Installing or removing shims behind 
the <.hain case on the engine clutch to 
correct pulley offset 

c. Uistani^j that the engine clutch is 
offset to :he driven pulley so that 
the lelt will run true at all speeds 

J. Di,-tanc^ between the engine clutch 

Irner hilf and the driven pulley on the 
chain ^-ase at the closest point 

e. C^u:>eJ by the drive belt being too long 

or t'le pulley and clutch being too close 
together 

XaiuO : jr ways of adjusting belt alignment and offset 



Misalignment 
Overriding 
Pulley distance 
Shimming 



a . 



d. 

Demonstrate the ability to:- 

?. Adjust the alignment of a drive belt. 

b. Adjust the offset of pulleys. 

(NOTE: If these activities have not been accomplished prior 
to the test, ask the instructor when they should be 
completed . ) 
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DRIVE BELT ADJUSTMENT AND ALIGNMENT 
UNIT III 

ANSWERS TO TEST 

a. 2 

b. 5 

c. 1 

d. 4 

e . 3 

a. Shimming of the clutch inner half 

b. Shimming of the chain case assembly 

c. Moving the engine motor mounts 

d. Turning chain case to adjust the pulley distance 
Hvaluated to the satisfaction of the instructor 
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DRIVEN CLUTCH ASSEMBLY 
UNIT IV 



UNIT OBJECTIVE 



After completion o£ this unit, the student should be able to iden- 
tify all the main parts of a typical driven clutch assembly. The 
student should be able to disassemble, reassemble and check the 
operation of a typical driven clutch assembly. This knov/ledge 
will be evidenced through demonstration and by scoring eighty-five 
percent on the unit test. 



SPECIFIC OBJECTIVES 



After completion of this unit, the student should be able to: 

1. Match terms associated with a driven clutch assembly to 
the correct definition. 

2. Identify all the main parts of a driven clutch assembly 
when given a drawing illustrating the parts. 

3. Describe procedure for replacing cam or ram slider 
bushings . 

4. Describe three ways ci determining if a driven clutch 
spr ing needs rep lace men t . 

5. Demonstrate the ability to: 

a. Disassemble a typical driven clutch assembly. 

b. Reassemble a typical driven clutch assembly. 
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DRIVEN CLUTCH ASSHMBLY 
UNIT IV 

SUGGESTED ACTIVITIES 

I . Ins true tor 

A. Provide students with objective sheet 

B. Provide students with information and job slicets 

C. Make transparencies 

D. Discuss unit and specific obj actives 

E. Discuss information and job sheets 

F. Demonstrate procedures outlined in job sheets 

G. Give test. 
II . Student 

A. Read objectives 

B. Study information sheet 

C. Complete job sheets 
L. Take test 



INSTRUCTIONAL MATERIALS 

I. Included in this unit 

A. Objectives 

B. Information sheet 

C. Transparency Master ^fl--Main Parts of a Typical Driven 

Clutch Asscmb ly 

D. Job sheets 

1. Job Sheet f# 1 — Disassemble a Typical Driven Clutch 

Assembly 
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2. Job Sheet # 2- -Reassemble a Typical Driven Clutch 

Assembly 

E. Test 

F. Answers to test 
References 

A. Polaris Shop Manuals, 1973-1976 , Po:.aris Industries 
A Textron Corp., Roseau, Minnesota 56751. 

B. Ski-Doo Shop Manuals, 1967-1976. Bombardier Ltd. 
4504 West Superior Street, Duluth, Minnesota 55806. 
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DRIViiN CLUTCH ASSiiMBLY 
UNIT IV 



IXFORMATION SlIliUT 



T. Terms and definitions 

A. Fixed clutcli lial i' — Usual ly conta i . - a shaft which is 
supported by bear lays and connects to the cliain case 
sprocket to del Ivor power to tlie track 

B. Sliding clutch lial -Portion of the clutch assembly 
wliich recei ves tlie clutch spr Lni; to keep a constant pres- 
sure on tlie drive belt 

C. Spr ing- - At taclies betw^een the cam or ramp and tlie sliding 
half and keeps constant inward pressure on the sliline 
half 

D. Outer cam or r amp - - linab les slidii.i^ clutch half to slide 
so that the drive belt can move freely up and down the 
driven clutch w^Lth a constanC pressure 

E. Cam or ramp slider bushing- -Usually made of nylon or 
plastic and attaches to the cam or ramp to eliminate 
friction between the sliding half and ramp 

F. Cam. or ramp re taine r - - Ro 1 1 pin or snap ring that holds 
the cam or ramp onto the shaft of the fixed clutch half 

II. Main parts of a typical driv^en clutch assembly (Transparency 1) 



A. 


Fixed c 


' a tell lial f 




B . 


SI iding 


clue ch ha 1 f 




C. 


Bushing 






U . 


Spring 






U . 


Cam or 


ramp 




F . 


Cam or 


ramp si ide r i)UH 




C . 


Cam or 


rainp re t a i no r 





III. Procedure ''or rep 1 ac iiii; caia or raiiip slider busaings 
A. Drive them out Kith a siiiall pin pu.ach 

o 
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B. Replace all bushings each time one needs to be replaced 

(NOTE: This ensures even wear on all bushings.) 

Kays of determining if a driven clutch spring need^ replace- 
ment 

A. Belt drops down quickly into center of driven clutcli upon 
acceleration and engine loses power 

B. Snowmobile will jerk upon acceleration 

C. Drive belt will become glazed on it; side 



Main Parts of a Typical 
Driven Clutch Assembly 



a. 




a. FIXED CLUTCH HALF 

b. SLIDING CLUTCH HALF 

c. BUSHING 

d. SPRING 

e. CAM OR RAMP 

f. CAM OR RAMP SLIDER BUSHING 

g. CAM OR RAMP RETAINER 
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AS sr. Ml'. LY 



! K ■ L ■ ^ . '. 



: a::': or rar^p bushing:;, il wo in 
a 0 0 sli.lin^ half boshini; L nocossnry 



O -1 i 



a 1 1 



i T 0> 
. 1 

-ir- lo 



li/oip. c !\al!' onto fixLMl olutoh shat't 
: u • • ' ■ o 7" i ' ^ ;i poJ. c a in o r r u irii) 

.0 ooriain that the assei'.ibly has tho rii;ht aniouiit 
r s;v/ing tension before installing re t a. i r.e r . ') 

1 II * oil a ^ < e::ib I >' into oh a i n o as o 

o^rookol on o lut.oh sloil't 

o.'W v-ot te r p in , i f app 1 i ■v:ab 1 o 

tension bolt and ohin'k obain t.Misi on, \\ 



. : 1 r ; i o n o o o o r on o n a i n o a o 



11 wc c s >^ a r 



J 



e oovo!' 
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DRIVliN CLUTCH AS^liiMULV 
UNIT IV 



TliST 



Match : lie terms on the right to the correct definition. 

a. Portion of the clutch assembly which I. Outer cam or rn p.p 
receives the clutch spring to keep a 

constant pressure on the drive belt 2. Sliding clutch half 

h. Usually made of nylon or plastic and 3. Cam or ramp s 1 i dcM- 
attaches tc the cam or ramp to elimi- bushing 
nate friction between the'sliding half 

and ramp 4. Fixed clutch liai i 

c. Attaches between the cam or ramp and 5. d''. or ramp 
sliding half and keeps a constant retainer 
inward pressure on the sliding half 



liaables sliding clutch half to slide 
on this so that the drive belt can move 
freely up and down the driven clutch 
with a constant pressure 

Molds the cam or ramp onto the shaft 
of the fixed clutch half 

Usually containing a shaft which is 
supported by bearings and connect:^ 
to the chain case and sprocket to 
deliver power to the track 



Spr mg 
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Describe three ways of determining if a driven clutch spring 
needs replacement . 



c . 

Demonstrate the ability to: 

a. Disassemble a typical driven clutch assembly. 

b. Reassemble a typical driven clutch assembly. 

(NOTE: If these activities have not be accomplished prior 
to the test, ask the instructor when they should be 
completed . ] 



io i. 
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a . i- i xc vl c 1 ut ha I f 

b . Si i J. i n ^ I u t c h iia I f 

c . F>ush i 

d . S p r i 1 1 

e . Cam or ra;rip 

f. c:am or ramp slider busiiirig 

Cam or ramp retainer 

When replacing cam or raiiip slider bushings it, is necessary 
to drive them out with a small pin punch. 

a. Belt drops down quickly into centc]' of driven clutcli 
upon acceleration and loses pov;er 

h . Snowmob i 1 e will jerk upon acce 1 e rat i on 

c. Drive belt will become glared on its sides 

i: va 1 uat ed to the sat i s f ac t i on of tlie instructor. 
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DRIVEN CLUTCH BliARING RliPLACCMENT 
UNIT V 



UNIT OBJECTIVK 



After completion of this unit, the student should be able to 
remove and replace any driven cl;:tch ber.ring on any given snow- 
mobile. This knowledge will be evidenced through demonstration 
and by scoring eighty-five percent on the unit test. 



SPECIFIC OBJECTIVES 



After completion ot this unit, the student should* be able to: 

1. Name two types of bearings used on driven clutch assem- 
blies. 

2^. Describe three ways of determining when replacement of 
driven clutch bearing would be necessary. 

3. Demonstrate the ability to: 

a. Remove a driven clutch bearing. 

b. Replace a driven clutch bearing. 
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DRIVHN CLUTCH BHARING REPLACiiMHNT 
UNIT Y 



SlJGGI'STLiU ACTrVITlliS 

I . Inst rue to 1' 

A. Provide students with objective sheet 

B . Provide students with i n To rma t i o n s he e t 

C. Make transparencies 

I). Discuss unit jnd specific objectives 
li . Discuss in format ion sheet 

F. Demonstrate procedures outlined in job ■hcet 

G. Give test 
II. Student 

A. Read objectives 

B. Read information sheet 

C. Complete job sheet 

D. Take test 



INSTRUCTIONAL MATiiRIALS 

I. Included in this unit 

A. Objectives 

B . Information sheet 

C . Transparency mas t e r s 

1. TM la- -Tapered Cone Bearing with Race 

2. TM lb--Sealed Type Roller Bearing 

D. Job Sheet #l--Remove and Replace a Driven Clutch Bearing 



EKLC 
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E. Test 

F. Answers to test 
References 

A. Folaris Shop Manuals, 1973-1976, Polaris Industries, 
A Ter.tron Corp., Roseau, Minnesota 56751. 

B. Ski-Doo Shop Manuals, 1967-1976, Bombardier Ltd., 
4504 West Superior Street, Duluth, Minnesota 55806. 
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DRIVLiN CLUTCH BEARING RLPLACliMliNT 
UNIT V 



INFORMATIOV SlIlii;T 

I. Types of honrin^^s uscl on driven clutch assemblies 
A. Tapered cone type with race 
Sealed type 

(NOTli: This is a roller bearing.) 
l[. Khcn to replace driven clutcli bearing 

A. Driven clutch assembly has severe run out . 

B. Drive chain failure caused fragments of chain to enter 
bearing 

C. Lack of lubrication to bearing 



1 06 



Topered Cone Bearing with Race 
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DRIVHX LLUTCll BliARlNG RliP! \t:r.Mi;XT 
UNIT V 

JOB Slll-JiT RiiMOVii AXU RiiPLACii . -iU \!.\ CLUTCH BUARIXG 

I. Tools and materials needed 

A. Combination wrench set 

B. 5/8" drive socket set 

C. Pin punch 
I). Mai let 

1:. Drive clutch, assembly on snowmobile 
1 1 . Procedure 

A. Remove driven clutch assembly from snowmobile 

B. Determine if bearing is a tapered cone or a sealed type 

C. Remove bearing from chain case with puller (if applicable) 

D. If tapered type bearing is used, drive out old race with 
pin punch and use a bushing dr i ve r to reinstall 

I:. Reinstall bearing 

F . Re ins ta 1 1 driven clutch as semb ly 

G. Re install drive chain and cover 

H. Check operation 
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DRIVEN CLUTCH BEARING RLPLACIiMHNT 
UNIT V 



TEST 



Name two types of bearings used on ' Iven clutch assemblies. 

a . 

b. 

Describe three ways of determining when replacement of a 
driven clutch bearing would be necessary. 

a . 



b. 



c . 



Demonstrate the ability to: 

a. Remove and replace a driven clutch bcarifij:- 

(NOTH : If this activity has not beuii accomplished prior \u 
the test, ask the instructor wIumi it should br com 
p 1 e t e d . ) 
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iJl'iVi.N i'AMlCM lU^AklNf; lU;rLACLMl:N'J 

ij:;ri v 

I , ,1 . 1 A\M' i'lmI I. OMt' t ypc 

h . S<-;i led I u 1 1 f 1 t v'pe 

J. a. ^-liit^-h ha', ^^rvfjyc run out 

[). Drive eii.iiii 1 allure L-iU "d i r;i.;i;u. fi t ol Jiaiii to eiitor 
hc.i I i M)'. 

, . \. i) i 1 ul) r I c a t i on to Im^i r i n w. 

Iva 1 ua t '-il To !.a t : 1 a-/ I 1 on o i lie- i • t . o i . 
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CHAIN CASU ASSliMBLIIiS 
UNIT I 



UNIT OBJLCTIVL 



After completion of this unit, tlie student should be able to iden- 
tify all the main parts of a typical chain case assembly. The 
student should be able to disassemble and i^^assemhle a typical 
chain case assembly. 'I'his knowledge will be evidenced tlirou,t;h 
demonstration and by scorinj^ eighty- five percent on the unit test. 



SIMiCIl'lC OBJLCTl VhS 



After comi^letion of this unit, the student should be able to: 

i. Match terms associated with a typical chain case assembly 
to the corree t de f i n i t i on . 

*i . Name two types of chain cases. 

.'*) . Identify all the main parts of a typical chain case 
ast;emhl\' when j', iven a drawing', i 1 1 us t ra t i n j', the [)arts. 

•) . DejiKjn*; I I'a t e the ability to: 

a. I) i s a s s (.Mill) 1 e a typical chain case assembly. 

i> . Keassemblc^ a tyjiical chain ca:;e assembly. 
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CHAIN CASE ASSBIBLinS 
UNIT I 



SUGCliSTliD ACT1V1TH;S 



Ins t i act or 

A. Provide students with objective sheet 
V) . l?rovIde students with information sheet 
Make t ranspa renc ies 

Di scuss ui* i t and spec i I ic obj ec ti ves 
Discuss information slieet 

Dei'Aons t ra te procedures outlined on Job sheets 
(live t e s I" 
St uuont 

A. Read objectives 

I'i . Read information shcL-t 

C'omplete job sheecs 
U, Take test 



I N S T RU C T 1 ON A L MATli RIALS 

I nc I uded i n t h i s un i t 

i)b J e c t i ves 
Hi . I II f u riiia t i on shoe t 
( ; . Transparency masters 

1. TM l--One Piece Chain Case Assembly 

2 . TM I - 'Two Piece Chain Case Assemb ly 

.'S . TM ;)--Main I^arts of a Typical Chain Case Assembly 
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D. Job sheets 

1. Job Sheet /^l- -Disassemble a Typical Chain Case 

Assembly 

2. Job Sheet # 2- -Reassemble a Typical Chain Case 

Assembly 

E. Test 

F. Answers to test 
1 1 . Rorerences 

A. Polaris Shop Manuals^ 1^^73-1976 , Polaris Industries, 
A Textron Corp., Roseiu, ^^innesota 56751. 

B. Ski-Doo Shop Manual. 1 967 - 1976 , Bombardier Ltd., 
4504 West Superior it.ret, 'Jiluth, Minnesota 55806, 



FRir 
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CHAIN CASH ASSEMBLIES 
UNIT I 



INFORMATION SHEET 



1. Terms and definitions 

A. Chain case--Stecl or aluminum molded case in which oil 
is held to lubricate the drive chain and the bearings 
which support the driven clutch as sembly and drive axle 

B. Chain tens loner- -Automat ic or manually adjusted device 
used to keep a specified tension on the drive chain 

C. Drive chain --Used to transfer the engine power from the 
driven clutch assembly to the drive axle 

IJ . Sprocket- -A unit with teeth that is attached to the 
driven clutch shaft and drive axle on which the drive 
chain connects 

).: . Oil seals - -Pre vent any leakage-of oil from the cluiin 

case wherj the drive axle and driven clutch shaft enter 

P. 0-ring-*Used to seal the surfaces between the chain case 
and chain case cover to prevent any oil leakage 

C . P i u - - Us etl to check for proper oil level within the 
cl'ia i n case 

tl. Types of chaiii cases 

A. One piecL' chain case ('f ranspa rency 1) 

(Nf/rii: Tliis has an inspection cover and does not expose 
t h^' chain and sp rocke t s . ) 

1'. Two pic'ce chain case ( TransparcJicy 2) 

(NOTE: This exposes the drive cliain and spi'ockets.) 

111. Ma in p:i r Is o f a t: y p i ca 1 chain ca se as s emb 1 y (T ranspa re ncy 3 ) 

i\ . (Jia i II ca sc 

W . Ch:i \ n case cove r 

(! . )»e a r i n[\<> 

I) . Cha i n Lens i one r 
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INFORMATION 3HI3ET 



H. Sprockets 

F. Chain 

G. Plug 

H. Oil seals 

I. Chain tensioner spring 
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One-Piece Chain Cose Assembly 
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A. Chain Case 




C. Bearings — 



E. Sprockets 



F. Chain 




H. Oil Seals 



Main Parts of a 
Typical Chain Cose 

Assembly ^ 



D. Chain Tensionei 

I. Chain Tensione 
Spring 



G. Plug 




, B. Chain Case Cover 
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CHAIN CASE ASSEMBLIES 
UNIT I 



JOB SHEET /a- -DISASSEMBLE A TYPICAL CHAIN CASE ASSEMBLY 

I. Tools and materials needed 

A. Chain case assembly on snowmobile 

B. 3/8" drive socket set 

C. Combination wrench set 

1). Phillips and standard screwdrivers 
1 1 . Procedure 

'\, Drain oil Crom chain case 

B. Remove outside chain case cover (if applicable) 

C\ Remove bolts, nuts or cotter pins holding sprockets onto 
shafts 

U. Romove chain tcnsioner 

E. ')vc sprockets and drive chain 

1'. Remove rear seal from cliain case 

(NOTE: Track tension will need to be released at this 
point i f app 1 ic ab le . ) 

('». Remove chain case mounting bolts 

H. Remove chain case from snowmobile 

fNOTli: On disc brake type, brake unit may need to be 
removed from chain case.) 

r. Clicck all bearings for possible wear 

J . c; I can a 11 pa r t s f o r re as semb 1 y 
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CHAIN CASE ASSEMBLIES 
UNIT I 



JOB SHEET #2--REASSEMBLE A TYPICAL CHAIN CASE ASSEMBLY 

Tools and materials needed 

A. 3/8'' drive socket set 

B. Combination wrench set 

C. Phillips and standard screwdrivers 

D. Sidw cutters 

E. Cotter pins i " m . licable) 
Procedure 

A. Install chai n case on to snowmob i le 

B. Install chain case mounting bolts 

C. Reinstall rear chain case seal (if applicable) 

D. Install disc brake unit (if applicable) 

E. Reinstall sprockets and drive chain 

F. Install sprocket mounting bolts, nuts or cotter pins 
(wlii chever app lies) 

Install chain tensioner and adjust chain tension to the 
manufacturer *s specifications 

H. Reinstall chain case cover 

I. Fill chain case with oil to the proper level, according 
to the manufacturer's specifications 

J. Check operation 

K , Check for poss ible oil leaks 



1 2 0 



CHAIN CASE ASSEMBLIES 
UNIT I 



TEST 



Mc4lch the terms on the right to the correct definition 



a. Used to check for proper oil level 1. 
within the chain case 

b. Automatic or manually adjusted device 
used to keep a specified tension on ^ 
the drive chain 

4 , 

c. Used to transfer the engine power from 
the driven clutch assembly tu the drive 5, 
axle 

6 

d. Used to seal the surfaces between the 
chain case and chain case cove r to 7 
prevent any oil leakage 

8 

e. Applies a constant pressure to the 
chain tensioner to assure proper chain 
tension 

f. Prevent any leakage of oil from the 
chain case where the drive axle and 
drive clutch shaft enter 

g. A unit with teeth that is attached to 
the driven clutch shaft and drive axle 
on which the drive chain connects 

h. Steel or aluminum molded case in which 
oil is held to lubricate the drive 
chain and the bearings which support 
the drive clutch assembly and drive 
axle 

Name two types of chain cases . 

a . 

b. 



0- ring 
Chain case 
Oil seals 
Plug 

Chain tensioner 

Sprockets 

Drive chain 

Chain tensioner 
spring 
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Identify all the main parts of a typical chain case assembly 
a . 



c . 




Demonst:^ate the ability to: 

a. Disassemble a typical chain case assembly. 8. 

b. Reassemble a typical chain case assembly, 

(NOTE: If these activities have not been accomplished prior 
to the test, ask the inst rue tor when they should be 
completed . ) 
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CHAIN CASH ASSUME LI lis 
UNIT 1 



ANSWERS TO TUST 

1 . a. 4 

b. 5 

c . 7 

d. 1 

e . 8 

f . 5 

g. 6 

h. 2 

2. a. One piece chain case 
b. Two piece chain case 

3. a. Chain case 

b. Chain cai^e cover 

c . Bearings 

d . Chain tensioner 
e . Sprocke ts 

f. Chains 

g. Plug 

h. Oil seals 

1. Chain tensioner spring 

4. Evaluated to the satisfaction of the instructor, 
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CHAIN REPLACEMENT 
UNIT II 



UNIT OBJECTIVE 



After completion of this unit, the student should be able to 
replace a drive chain on any given snowmobile. This knowledge 
will be evidenced through demonstration and by scoring eighty- 
five percent on the unit test. 



SPECIFIC OBJECTIVES 

After completion of this unit, the student should be able to: 

1. Name five causes of drive chain failure. 

2. Name three types of drive chains used on snowmobiles. 

3. Identify the three types of drive chains used on snow- 
mobiles when given an illustration. 

4. Demonstrate the ability to: 

a. Remove a drive chain on any given snowmobile. 

b. Install a drive chain on any given snowmobile. 



124 



23-C 



CHAIN REPLACEMENT 
UNIT II 



SUGGESTED ACTIVITIES 



I. Instructor 

A. Provide students with ob j ective she et 

B. Provide students with information sheet 

C. Make transparencies 

D. Discuss unit and specific objectives 

E. Discuss information sheet 

F. Demonstrate procedures outlined in job sheets 

G. Give test 
II . Student 

A. Read objectives 

B. Read information sheet 

C. Complete job sheets 

D. Take test 

INSTRUCTIONAL MATERIALS 

I. Included in this unit 

A. Objectives 

B . Information sheet 

C. Transparency masters 

1. TM la--Single Roller Chain 

2. TM lb--Double Roller Chain 

3. TM lc--Triple Roller Chain 
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D. Job sheets 

1. Job Sheet #l--Remove a Drive Chain 

2. Job Sheet //2--Install a Drive Chain 

E. Test 

F. Answers to test 
II. Re i crences 

A. Polaris Shop Manuals, 1973-1976, Polaris Industries, 
A Textron Corp., Roseau, Minnesota 56751. 

B. Ski-Doo Shop Manuals, 1967-1976, Bombardier Ltd., 
4504 West Superior Street, Duluth, Minnesota 55806. 
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CHAIN REPLACEMENT 
UNIT II 



INFORMATION SHEET 



I. Causes of chain failure 

A. Improper tension applied to chain 

B. Worn bearings within chain case 

C. Worn sprockets 

D. Rapid acceleration 

E. Locking of the tract 

II. Types of drive chains on snowmobiles 

A. Single roller chain 

B. Double roller chain 

C. Triple roller chain 
III. Types of drive chains 

A. Singer roller chain (Transparency la) 

B. Double roller chain (Transparency lb) 

C. Triple roller chain (Transparency Ic) 



1 ?. 1 



SINGLE ROLLER CHAIN 




TRIPLE ROLLER CHAIN 












p^. — 
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CHAIN REPLACEMENT 
UNIT II 



JOB SHEET #1- -REMOVE A DRIVE CHAIN 

I. Tools and materials needed 

A. Combination wrench set 

B . Side cutters 

C. 3/8" drive socket set 

D. Chain case on snowmobile 
II. Procedure 

A. Drain oil from chain case 

B. Remove chain case cover (i£ applicable) 

C. Remove chain tensioner 

(NOTE: This applies to automatic or manual types.) 

D. Remove any bolts, nuts or cotter pins holding the sproc- 
kets (i£ applicable) 

E. Remove sprockets and chain assembly at the same time by 
sliding off of the spline 

F. Remove chain from sprockets 

G. Inspect chain for any possible damage 
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CHAIN REPLACEMENT 
UNIT II 

JOB SHEET #2--INSTALL A DRIVE CHAIN 

I. Tools and materials needed 

A. Combination wrench set 

B. Side cutters 

C. 3/8** drive socket set 

D. Cotter pins (if applicable) 
II . Procedure 

A^ Clean chain case, chain and sprockets thoroughly 

B. Install chain onto sprockets 

C. Insert sprockets onto shafts 

D. Install nuts, bolts or cotter pins to hold sprockets on 
the shaft 

E. Reinstall chain tensioner 

(NOTE: This applies to automatic or manual types.) 

F. Set manual chain tensioner to the manufacturer's speci- 
fications 

G. Reinstall chain case cover 

H. Fill chain case with oil according to the manufacturer's 
specifications 

I. Check operation 
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CHAIN REPLACEMENT 
UNIT II 



TEST 



1. Name five causes of drive chain failure, 
a. 

b. 
c. 
d. 
e. 

2. Name three types of drive chains used on snowmobiles 
a . 

b. 
c . 

3. Identify the following types of drive chains. 




^^^^^ 




Demonstrate the ability to: 

a. Remove drive chain on any given snowmobile. 

b. Install a drive chain on any given snowmobile. 

(NOTE: If these activities have not been accomplished prior 
to the test, ask the instructor when they sno^ild be 
completed . ) 
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CHAIN REPLACEMENT 
UNIT II 

ANSWERS TO TEST 



1 , 


a . 


Improper tension applied to chain 




D , 


Worn bearings within the chain case 




C • 


Worn sprockets 




d. 


Rapid acceleration 




e . 


Locking of the track 


2. 


a . 


Single roller chain 




b. 


Double roller chain 




c . 


Triple roller chain 


3. 


a . 


Double roller chain 




b. 


Single roller chain 




c . 


Triple roller chain 



4, Evaluated to the satisfaction of the instructor. 
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CHAIN REPAIR 
UNIT III 



UNIT OBJECTIVE 



After completion o£ this unit, the student should be able to iden 
tify all the parts o£ a drive chain and repair any drive chain. 
This knowledge will be evidenced through demonstration and by 
scoring eighty-five percent on the unit test. 



SPECIFIC OBJECTIVES 

After completion of this unit, the student should be able to: 

1. Match terms associated with a typical drive chain to 
the correct definition. 

2. Identify the six types of drive chain links when given 
an illustration. 

3. Name two types of drive chains. 

4. Identify the basic parts of a drive chain. 

5. Demonstrate the ability to repair any single, double or 
triple drive chain. 
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CHAIN REPAIR 
UNIT III 

SUGGESTED ACTIVITIES 

I. Instructor 

A. Provide students with objective sheet 

B. Provide students with information sheet 

C. Make transparencies 

D. Discuss unit and specific objectives 

E. Discuss information sheet 

F. Demonstrate procedures outlined in job sheet 

G. Give test 
II. Student 

A. Read objectives 

B. Read information sheet 

C. Complete job sheet 

D. Take test 

INSTRUCTIONAL MATERIALS 

Included i'^ this unit 

A. Objectives 

B. Information sheet 

C. Transparency masters 
1. TM la--Single Connector Link 
1. TH lb — Single Half Link 
3. TM lc--Double Connector Link 
^. TM Id — Double Half Link 
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5. TM le--Triple Connector Link 

6. TM 1£--Triple Half Links 

7. TM 2- -Basic Parts o£ a Drive Chain 

D. Job Sheet #1--Repair a Drive Chain 

E. Test 

F. Answers to test 
References 

A. Polaris Shop Manuals^ 1973-1976, Polaris Industries, 
A Textron Corp., Roseau, Minnesota 56751. 

B. Ski-Doo Shop Manuals, 1967-1976, Bombardier Ltd., 
4504 Wsst Superior Street, Duluth, Minnesota 55806. 
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CHAIN REPAIR 
UNIT III 

INFORMATION SHEET 

I. Terms and definitions 

A. Connector link- -Used to connect a driw Jiain together 

B. Half link--Used to shorten a drive c;ai by replacing a 
full link with this link 

C. Cotter pin--Used to hold a connected* link or half link 
pin in place 

D. Clip--Used to hold outer link in position 

E. Pin -U'^ed to connect either a half link or connector link 

F. Endless chain--Chain having no connector links 

G. Detachable chain--Chain containing connector links 
II. Types of drive chain links 

A. Single connector link (Transparency la) 

B. Single half link (Transparency lb) 

C. Double connector link (Transparency Ic) 

D. Double half link (Transparency Id) 

E. Triple connector link (Transparency le) 

F. Triple half link (Transparency If) 
III. Types of drive chains 

A. Endless 

B . Detachable 

IV. Basic parts of a drive chain (Transparency 2) 

A. Single link pin 

B. Half link 

C. Outer link 

o 13 6 
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INFORMATION SHEET 

Clip 

Cotter pin 
Connector link 
Compl^t-e chain section 
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TYPICAL SNOWMOBILE CHAIN LINKS 




SINGLE CONNECTOR LINK 
TM - la 




SINGLE HALF LINK 
m - lb 




DOUBLE CONNECTOR LINK 
TM - Ic 




DOUBLE HALF LINK 
TM - Id 



J) 



7R/PLE CONNECTOR LINK 
TM - le 




TRIPLE HALF LINK 
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Parts of o Drive Chain 



I 




A. SINGLE LINK PIN 

B. HALF LINK 

C. OUTER LINK 

D. CLIP 

E. COTTER PIN 

F. CONNECTOR LINK 

G. COMPLETE CHAIN SECTION 

13i) 
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CHAIN REPAIR 
UNIT III 

JOB SHEET #1--REPAIR A DRIVE CHAIN 

Tools and materials needed 

A. Snowmobi le 

B. Drive chain 

C. Combination wrench zet 

D. 3/8'^ drive socket set 

E. Half link 

F. Connector link 

G. Cotter pin 

H. Pin punch 

I. Ball peen hammer 
J. Suitable grinder 
Procedure 

A. Remove drive chain from snowmobile 

B. Clean all broken chain parts, chips and shavings from 
chain case 

C. Check drive chain to determine if it is endless or a 
detachable type chain 

(NOTE: Check for connector link.) 

D. Determine the number of links that will need to be ro- 
p 1 aced 

E . De tc rmine if drive chain is worth repairing or i*epln c i ng 

F. Grind off full connector link if chain is to he rej^aired 

G. Replace with as many fuJi links as needed and half links 
if needed 
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JOB SHEET #1 

H. Rivet all link pins thoroughly 

(NOTE: If connector link is used be certain that clip 
opening is facing opposite chain rotation.) 

I. Replace drive chain into chain case 
J. Check chain tension 

K, Check operation 

\ 
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CHAIN REPAIR 
UNIT III 



TEST 



Match terms on the right to the correct definition. 



a . 


Chain having no connection links 


1 . 


Cotter pin 


b. 


Hold the outer link in position 


2. 


Connector link 


c . 


Used to hold a connector link on 


3. 


Endless chain 




hal f link pin in place 








4. 


Clip 


d. 


Used to connect either a half link 






or connector link together 


5. 


Pin 


e . 


Chain containing connector links 


6. 


Detachable chain 


f . 


Used to connect a drive chain to- 


7. 


Half link 



gether 



g. Used to shorten a drive chain by 
replacing a full link with this 
link 



Identify the following drive chain links. 
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Name two types of drive chains. 

a. 

b. 

Identify the following parts of a drive chain 
a. 
b. 
c. 
d. 
e. 
f. 

g. 
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Demonstratfe the ability to repair any single, double or triple 
drive chain. 

(NOTE: I£ this activity has not been accomplished prior to 
the test, ask the instructor when it should be com- 
pleted. ) 
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CHAIN REPAIR 
UNIT III 



ANSWERS TO TEST 

a . 3 

b. 4 

c. 1 

d. 5 
c . 6 
f . 1 

g- 7 , 

a • Tr i.p 1 c ha 1 f 1 ink 

b. Single connector link 

c . Double half link 

d. Single half link 

e. Uouble connector link 

f. Triple connector link 
a . hndl ess 

1) . I)e t achat) 1 e 

a. ('oiP'.lete chain section 

b , (Connector link 
c . Single link pi n 
d. lia 1 f 1 ink 

e . (io t. t.e r' pin 

I' . (^ut er 1 ink 

g. CLii) 

\lv:\ Ilia t.ed I o Mie satisfaction of the i n s t r tic to r . 



DRIVE AXLES 
UNIT I 



UNIT OBJECTIVE 



After completion o£ this unit, the student should be able to 
repair and replace any part o£ a typical drive axle. The student 
should be able to determine when sprocket replacement should be 
necessary. This knowledge will be evidenced through demonstration 
and by scoring eighty-five percent on the unit test. 



SPECIFIC OBJECTIVES 



After completion of this unit, the student should be able to: 

1. Match terms associated with a typical drive axle 
assembly to the correct definition, 

2. Name two types of drive sprockets. 

3. Name two types of drive axles. 

4. Name four causes for sprocket failure. 

5. Identify all the main parts of a typical drive axle when 
given a picture illustrating the parts. 

6. Demonstrate the ability to: 

a . Disassemble a typical drive axle assembly . 

b. Reassemble a typical drive axle assembly. 
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DRIVE AXLES 
UNIT I 

SUGGESTED ACTIVITIES 

I. Instructor 

A. Provide students with objective sheet 

B. Provide students with information sheet 
Make transparencies 

D. Discuss unit and specific objectives 

E. Discuss information sheet 

F. Demonstrate procedures outlined in job sheets 
Gr Give test 

H. Review test with student 
II. Student 

A. Read objectives 

B. Study information sheet 

C. Complete job sheets 

D. Take test 

INSTRUCTIONAL MATERIALS 

Included in this unit 

A, Objectives 

B. Information sheet 
Transparency masters 

1. TM la --Internal Drive Type Sprocket 

2. TM lb- -Tooth Type Sprocket 

3. TM 2- -Main Parts of a Typical Drive Sprocket 
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D. Job sheets 

1. Job Sheet #1- -Disassemble a Typical Drive Axle 

Assembly 

2. Job Sheet #2- -Reassemble a Typical Drive Axle 

Assembly 

E. Test 

F. Answers to test 
References 

A. Polaris Shop Manuals^ 1973-1976, Polaris Industries 
A Textron Corp., Roseau, Minnesota 56751. 

B. Ski^Doo Shop Manuals^ 1967-1976, Bombardier Ltd., 
4504 West Superior Street, Duluth, Minnesota 55806. 
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DRIVE AXLES 
UNIT I 

INFORMATION SHEET 

I. Terms and definitions 

A. Drive axle--A hollow or solid shaft which connects to 
the drive chain by a sprocket and drives the track 

B. Drive sprockets- -Connected to the drive axle and used 
to turn the track 

C. Teeth- -Port ion of the drive sprocket that inserts into 
or receives a raised portion of track to turn the track 

D. Seal--Rubber washer device used to seal the chain case 
where the drive axle enters to eliminate oil leakage 

E. Spline--Portion on the drive axle which is grooved to 
receive the chain case drive sprocket 

F. Flange- -Plate that secures the drive sprocket to the 
drive axle 

II. Types of drive sprockets 

A. Internal drive type (Transparency la) 

B, Tooth type (Transparency lb) 
III. Types of drive axles 

A. Solid shaft 

B. Hollow shaft 

IV. Causes for drive sprocket failure 

A. Lack of lubrication 
(NOTL : Snow lubricants . ) 

B. Missing track inserts which cause chipi)ed or broke.'i teeth 

C. Track misalignment causing wear to sprockets 

D. l^ent drive axle 

o 
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INFORMATION SHEET 

Main parts of a typical drive axle (Transparency 2) 

A. Axle 

B. Flange 

C. Sprocket 

D. Seal 

E. Bearin^j 
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INTERNAL DRiVE TYPE SPROCKET ON AXLE 
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MAIN PARTS OF A TYPICAL DRIVE AXLE 




A. Axle 

B. Flange 

C. Sprocket 

D. Seal 

E. Bearing 
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DRIVE AXLES 
UNIT I 

JOB SHEET #1--DISASSEMBLE A TYPICAL DRIVE AXLE ASSEMBLY 

I. Tools and materials needed 

A. Snowmobile 

B. Combination wrench set 

C. 3/8^' drive socket set 

D. Bearing puller 

E. Standard aaci phillips screwdriver 

F. Vise 

I ^ . Procedure 

A. Drain oil from chain 

B. Remove chain case or chain case inspection cover from 
snowmobile to expose sprockets 

C. Remove nut, bolt or cotter pin holding sprocket onto 
drive axle 

D. Remove sprocket from spline of drive axle 

E. Support back end of snowmobile so that the track can be 
loosened or removed (if applicable) 

F. Loosen all bolts support ing the track 

G. Remove slide rail or boggie wheel assembly 

H. Remove bearing support opposite chain case 

I. Slide axle opposite chain case and remove from frame 
J. Clamp axle, into vise and pull off bearings with puller 
K. Remove seaJr 

L. Remove flange from sprockets and remove sprockets 

M. Inspect bearings, seals and sprockets for damage 

N. Clean all parts for reassembly 
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DRIVE AXLES 
UNIT I 



JOB SHEET #2 --REASSEMBLE A TYPICAL DRIVE AXLE ASSEMBLY 



I. Tools and materials needed 



A. 


Snowmobi le 


B. 


Combination wrench set 


C. 


3/8" drive socket set 


D. 


Bearing driver set 


E. 


Standard screwdriver set 


F. 


Seals (if necessary) 


G. 


Sprockets (if necessary) 


H. 


Vi- ' 


Procedure 



A. Install sprockets and flange onto drive axle 

B. Install seals 

C. Drive bearings onto drive axle with bearing driver 

D. Insert drive axle into frame 

E. Install bearing support on side opposite chain case 
F* Install boggie wheels or slide suspension system 

G. Reinstall rear axle and track 

H. Slip drive chain sprocket onto spline of axle 
I^. Reinstall drive chain 

J. Install chain case cover 

K, Fill chain case with oil to the proper level 

L. Align and adjust track 

M. Check operation 
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DRIVE AXLES 
UNIT I 



TEST 



Match terms on the right to the correct definition. 



a . 


Connected to the drive axle and used 


1. 


Seal 




to turn the track 










2. 


Teeth 


b. 


Metal plate that secures the drive 








sprocket to the drive axle 


3. 


Drive sprockets 




Rubber washer device used to seal the 


4. 


Drive axle 




chain case where the drive axle enters 








to eliminate oil leakage 


5. 


Spline 




Portion on the drive axle which is 


6- 


Flange 



grooved to receive the chain case 
drive sprocket 



e. Portion of the drive sprocket that 
inserts into or receives a raised 
portion of track to turn the track 

f. A hollow or solid shaft whic:h con- 
nects to the drive chain by a sproc- 
ket and drives the track 

Name two types of drive sprockets, 
a. 

b. 

Name ^two types drive axles. 

a . 

b. 

Name four causes of sprocket failure. 
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. Identify all the .fain parts of a typical drive axle assembly, 
a. 
b. 
c. 
d. 
e. 



A. C. B. 




6. Demonstrate the ability to: 

a. Disassemble a typical drive axle assembly. 

b. Reassembly a typical drive axle assembly. 

(NOTE: If these activities have not been accomplished prior 
to the test, ask the instructor when they should be 
completed. ) 
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DRIVE AXLHS 
UNIT I 

ANSWERS TO TliST 

1. a. 3 

b. 6 

c. 1 

d. 5 

e. 2 

f . 4 

2. a. Internal drive type 
b. Tooth type 

3. a. Solid shaft type 
b. Hollow shaft type 

4. a. Lack of lubrication 

b. Missing track inserts 

c. Track misalignment 

d. Bent drive axle 

5. a. Axle 

b, I'lange 

c , Sprocket 

d , Seal 

e , Bear ing 

b. Evaluated to the satisfaction of the instructor. 
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REAR AXLES 
UNIT II 

UNIT OBJECTIVE 

After completion o£ this unit, the student should be able to 
remove and replace a typical rear axle assembly and all o£ its 
components. This knowledge will be evidenced through demonstra- 
tion and by scoring eighty-five percent on the unit test. 

SPECIFIC OBJECTIVES 

After completion of this unit, the student should be able to: 

1. Match terms associated with a typical rear axle assembly. 

2. Name three causes of rear axle sprocket failure. 

3. Name three causes of rear axle bearing failure. 

4. Identify all the main parts of a rear axle assembly when 
given an illustration. 

5. Demonstrate the ability to: 

a. Disassemble a typical rear axle and its components. 

b. Reassemble a typical rear axle and its components. 
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REAR AXLES 
UNIT II 

SUGGESTED ACTIVITIES 

I. Instructor 

A. Provide student with objective sheet 
Provide student with information sheet 

C. Make transparencies 

D. Discuss unit and specific objectives 

E. Discuss information sheet 

F. Demonstrate procedures outlined in job sheets 

G. Give test 

H. Review test with student 
II . Student 

A. Read objectives 

B. Scudy information sheet 

C. Complete job sheets 

D. Take test 

INSTRUCTIONAL MATERIALS 

I. Included in this unit 

A. Objectives 

B. Information sheet 

C. Transparency Master #1--Main Parts of a Poar Axle 

Assembly 

D. Job sheets 

1. Job Sheet # 1 - -Disassemb le a Typical Rear Axle 

Assembly 

Er|c 15^:) 



2. Job Sheet #2 - -Reassemble a Typical Rear Axle 

Assembly 

E. Test 

F. Answers to test 
References 

A. Po'^aris Shop Manuals^ 1973-1976 , Polaris Industrie 
A ':>>^vtron Corp., Roseau, Minnesota 56751. 

B. Ski-:oy Shop Manuals y 1967-1976, Bombardier Ltd., 
430'^ west Superior Street, Duluth, Minnesota 55806 
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REAR AXLES 
UNIT II 



INFORMATION SHEET 



I. Terms and definitions 

A. Rear axle--A solid or hollow shaft which connects the 
link plates and is used to control track tensio^^ and 
also to guide the track alignment 

B. Link plates--Used to connect the rear axle to tiie xrame 
and allow the suspension to flex with the weight of the 
rider 

C. Spring--Used to apply pressure to the link plate \o 
stiffen and lighten the flexibility of the suspension 

D. Rear sprockets--Connec ts to the rear axle and are used as 
idlers to control track' tension and track alignment 

E. Flange - -Me tal plate that secures the rear sprockets to 
the rear axl e 

F. Rear bear ings Inserted into the link plates and are 
used to eliminate friction on the rear axle 

G. Rear seal--Used to hold grease in the rear link plates 
so that the bearings will remain lubricated. 

II, Causes of sprocket failure to the rear axle 

A. Track misalignment 

B. Missing track inserts causing broken or chipped teeth 

C . Bent rear axle 

III. Rear axle bearing failure 

A , Lack of lub r ication to bearings 

B , Bearings submerged in water and stored for the summer 
causing them to pit 

C , Bent rear axle 

lY. Main parts of a typical rear axle (Transparency 1) 
A . Rear axle 
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1 M-(i:iMATIO,\ Slihl-.T 

B. Plange 

C. Beating 

D. Seal 

E. Spiking 

F. Link plate 

G. Sprocket. 
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MAIN PARTS OF A TYPICAL REAR AXLE 




A. Rear Axle 

6. Flange 

C. Bearing 

D. Seal 

E. Spring 

F. Link Plate 

G. Sprocket 
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REAR AXLES 
UNIT II 



JOB SHEET #l--DISAoSEMBLE A TYPICAL REAR AXLE ASSEMBLY 

I. Tools and materials needed 

A. Snowmobile 

B. Combination wrench set 

C. 3/8'^ drive socket set 

D. Bearing puller 

E. Standard and phillips screwdriver sets 

F. . Vise 
II . Procedure 

A. Raise and support rear end of snowmobile 

B. Remove link springs from link plate 

C. Loosen track tension 

D. Remove link plate from snov;mobile frame 

E. Drop rear axle assembly from snowmobile 

F. Remove seals from link plates 

G. Remove link plates from rear axle 

H. Clamp rear axle in vise 

I. Remove bearing from rear axle witli bearing puller 
J. Remove flange and sprocket from axle 

K. Check bearings for wear 

L. Check sprcc^'^ts for wear 

M. Clean all parts for reassembly 
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REAR AXLES 
UNIT II 

JOD SHEET 2- -REASSEMBLE A TYPICAL REAR AXLE ASSEMBLY 

I. Tools and materials needed 

A. Snowmobile 

B. Combination wrench set 

C. 3/8" drive socket set 

D. Bearing 'driver 

E. Standard and phillips screwdriver sets 

F. Vise 
II . Procedure 

A. Install sprockets and flanges on axle 

B. Install seals on axle 

C. Install bearing on axle with bearing driver 

D. Reinstall link plates 

E. Insert assembly into tra^k 

F. Hook link plates to snowmobile frame 

G. Hook up link springs 

H. Adjust track tension 

I. Adjust track alignment 
J. Check operation 
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REAR AXLES 
UNIT II 



TEST 



Match terms on the right to the correct definition 



1. 

2, 

3, 

4, 

5 

6 

7 



a. Used to apply pressure to the link 
plate, to stiffen and lighten the 
flexibility of tht suspension 

b. Connects to the rear axle and are used 
as idle'^s to control track tension and 
track alignment 

c. A solid or hollow shaft which connects 
to the link places and is used to con- 
trol track tension and also to guide 
the track alignment 

d. Inserted into the link plates and are 
used to eliminate friction on the rear 
axle 

e. Used to connect the rear axle to the 
frame and allow the suspension to flex 
with the weight of the rider 

^, '^'tal plate that secures the rear 
♦rockets to the rear axle 

g. Used to hold grease in the rear link 
plates so that t.h^ hoarin^^ will remain 
lubricated 



Name three causes of rear axle sprocket failure. 



a . 



Link plates 
Rear sprocke t 
Rear seal 
Rear axle 
Flange 

Rear bearing 
Spring 



Name three cause:; l*or rear axLe bearinj', failtiro 



1). 
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4. Identify all the main parts o£ a rear axle assembly, 
a, 
b. 
c. 
d. 
e. 
f. 
g- 




5. Demonstrate the ability to: 

a. Disassemble a typical roar axle and its components. 

b. Reassemble a typical rear axle and its components. 

(NOTIi: If these activities have not been accomplished prior 
to the test, ask the instructor when they jihouLd be 
completed .) 

1 fiV 
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REAR AXLES 
UNIT II 



ANSWERS TO TEST 



I. a 
b 



I" 
)'. 

J. a 

I) 

'.'i , a 



•1 . .1 
h 

.1 



'1' rac k m i sa 1 i i.^jhucmi t 

Missing', track inserts causin^» hr'okcn or chipped teeth 
I'en t r(.'a r ax 1 e 

hack of 1 iih r i c a t i on to bearing',?; 

1' ea r i II J',:. :;iihiiie r j',ed in water aiul '-.torcMl I'or the :;iiiiiiiier 
e an:; i ii t hefii to j) i I 

lU'n I M»a r a x 1 c 

Kt-a r a X 1 <• 

!■ I :\\\yi' 

I'wa ]' ) ]\y 

1 



I \ \\\ 

I . ) ! 1 I plate 
'.p rni 1 «' t 
I V a I 1 1 a t ' ' < I t ' ) t h ' ' 



' . a t 1 ■ . 1 . 1 « t ) ( M 1 ( > I tip- I 1 1 , I r I i ' 
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BOGIE WHEELS 
UNIT I 



UNIT OBJECTIVE 



After completion of this unit, the student should be able to 
repair or replace any component of a bogie wheel suspension 
system. This knowledge will be evidenced through demonstra- 
tion and by scoring eighty-five percent on the unit test. 



SPECIFIC OBJECTIVES 



After completion of this unit, the student should be able to: 

1. Match terms associated with a typicaJ bo{;ic wheel 
assembly. 

2. Name two types of bogie wheel assemblies. 

3. Name two types of bearings used on a typical bogie 
whee 1 as semi) 1 y . 

4. Identify all main parts of a bogie wheel assembly when 
given an il lustration showing tlie prirts. 

T). Demonstrate the ability to: 

a . kcp 1 ace sj) r i ngs on any g i vcn hog i c whee 1 asiUMiih 1 y . 

h . \((*\) 1 ace l)ea r i ngs and X i r(.'s on any j'. i vri\ ho)'. i e whcc 1 
a s semi) 1 y . 
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BOGIE WHEELS 
UNIT I 



SUGGESTED ACTIVITIES 

I, Instructor 

A. Provide student with objective sheet 

B. Provide student with information sheet 

C. Make transparency 

D. Discuss unit and specific objectives 

E. Discuss information sheet 

I'. Discuss procedures outlined in job sheets 
G. Give test 
IK Student 

A. Read objectives 

B. Study informatLo]! sheet 

C. Complete job sheets 
U. Take test 



INSTRUCTIONAL MATIiRI Al-S 

I lie 1 udcd i n t:h i s iin i t 

A . Ob j ec t i vus 

\U I n foniia t ion :ihee t 

Trans|)a rciicy M;i;;tcr M -Main Piirt:; of a Ty|)i(';ii 

Wli(U) 1 Asse III) 1 y 



; 7 0 

EKLC 



Job sheets 

1. Job Sheet #1--Spring Replacement on a Typical Bog 

Wheel Assembly 

2, Job Sheet #2--Tire and Bearing Replacement on a 

Typical Bogie Wheel Assembly 

E. Test 

F. Answers to test 
References 

A. Polaris Shof Manuals, 1973-1976, Polaris Industries, 
A Textron Corp., Roseau, Minnesota 56751, 

B. Ski-Doo Shop Manuals, 1967-1976, Bombardier Ltd-, 
4504 West Superior Street, Duluth, Minnesota 55806. 
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BOGIE WHEELS 
UNIT I 



EKLC 



INFORMATION SHEET 

I. Terms and definitions 

A. Bogie wheel assembly- -Assembly mounted to the snowmo- 
bile frame between the top and bottom of the track 
whicli is used to support th.^ wc:'^,]^. of the rider and to 
absorb any shock caused by n'vting objects while riding 
the snowmobile 

B. Tire--Mounted to a bearing or flange and is usually made 
of rubber or nylon, and supports the track on top and 
bottom 

C. Cross shaf t - -Shaft used to sup])ort and mount bogie wheel 
assembly onto the snowmobile frame 

(NOTE: Shaft inserts into wheel su]:)port tube.) 

U. Spr ing- - Used to give the bogie asseml)ly suspension 
action 

I;. !V/a I' i fig - -Mounted on the supi)ort tubes and used to clliiii- 
nate friction between suppor^t tul^e and tire 

I- . I' 1 ngo •• - Used to mount the tire to the bearing 
II. Types of bogle wheel assemblies 

A . S ifig 1 e whee I type 

f^ . Doub I e whee 1 t yi)e 
11. Tyi)er» o I' bearings lised on bogie wheel assemblies 

^ . S(/:i I eil t y pe bea r i ng 

1' . Mof) - !;e:i I ed tyi)e bear i iig 

f.NOTl;: Tl](» non^sealed roller bear' in}', needs to be lubricated 
w i t li \\ vcii se . ) 

1 \' . Main parts ol a typical bogie wheel asscaiibly ( Transpa ''ency 1 
A. Tir«* 
P.. Cr-M'.'-. :;li;ii't 

.1 7 
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INFORMATION SHEET 

C. Spring 

D. Bearing 

E. Flange 

F. Support tube 
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MAIN PARTS OF . 
A TYPICAL BOGIE WHEEL ASSEMBLY 



c. 




C. Spring 

D. Bearing 

E. Flange 

F. Support Tube 
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BOGIE WHEELS 
UNIT I 

JOB SHEET #1- -SPRING REPLACEMENT ON A TYPICAL BOGIE WHEEL ASSEMBLY 

I. Tools and materials needed 

A . Snowmobi le 

B. Combination wrench set 

C. 3/8" drive socket set 

D. Punch and chisel set 

E . Bai 1 peen hammer 

F. Vise 

1 1 . Procedure 

A, Suppoi^t rear end of snowmobile 

B, Remove bogie wheel assembly 

(NOTE: It may be necessary to loosen track tension on some 
mode Is..) 

C, Remove cross shaft from boyie wheel assembly by driving 
out with a punch 

U. Clamp support tube into vise and loosen any clamps, tabs 
or any support that is securing the springs to the sup- 
port tube 

E, Remove springs 

V. Replace bogie wheel springs 

(;. Secure any tabs, clamps or supports that hold the spring 
to the support tubes 

n. Reassemble the entire bogie wheel assembly 

1. Install bogle wheel assembly into tbe snowmobile 

J. Check operation 

) 7. 

o 

ERIC 



11-E 



BOGIE WHEELS 
UNIT I 



JOB SHEET #2- "TIRE AND BEARING REPLACEMENT ON A TYPICAL BOGIE 
WHEEL ASSEMBLY 

I. Tools and materials needed 

A. Snowmobile 

B. Combination wrench set 

C. 3/8" drive socket set 

D. Bearing puller 

E. Phillip and standard screwdriver set 

F. Vise 

G. Bearing driver 
I I . Procedure 

A. Remove bogie wheel assembly from snowmobile 

B . Clamp as sembly into vise 

C. Remove flanges from tires 

D. Remove tires from support tube 

E. Remove bearings from support tube with puller 
P . Iiistal 1 bearing with bearing driver 

G. Install tires and flanges 

H. Reinstall bogie wheel assembly into snowmobile 
I , Clieck opc rat i on 



o 
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BOGIE WHEELS 
UNIT I 



TEST 



1. Match the terms on the right to the correct definition 



1 
2 
3 
4 

5 
6 



Tire 

Spring 

Bearing 

Bogie wheel 
assembly 

Flange 

Cross shaft 



a. Assembly mounted to the snowmobile 
frame between the top and bottom of 
the track which is used to support the 
weight of the rider and to absorb any 
shock caused by hitting objects while 
riding the snowmobile 

h. Mounted tc a bearing or flange and is 
usually made of rubber or nylon and 
supports the track on top and bottom 

c. Shaft used to support and mount bcgie 
wheel assembly onto snowmobile frame 

d. Used to give the boeie assembly sus- 
pension action 

e. Mounted on the support tubes and used 
to eliminate friction between support 
tube and tire 

f. Used to mount the tire to the bearing 
Name two types of bogie wheel assemblies 

a . 
b. 

Name two Lypes of bearings used on a lypical bogie wheel 
assembly, 

a . 

b. 
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Identify all main parts of a typical bogie wheel assembly. 

a. 

b. 

c . 

d. 

a 

f . 




Demonstrate the ^ability to: 

a. Replace springs on any given bo^, '.e wheel assembly. 

b. Replace bearings and tires on any given bogie wheel 
assembly . 

(NOTE; If the above activities have not been accomplished 
prior to the test, ask your instructor v/hen they 
should be completed.) 
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BOGIE Uli.-L <^ 
UN'i " 



T(. TEST 



1. 


a. 


4 




b. 


1 




c . 


6 




d. 


2 




e . 


3 




f . 


5 




a . 


Single wheel type 




b. 


Double wheel type 


3. 


a. 


Sealed type bearing 




b. 


Non-sealed type bei^ring 


4. 


a . 


Tire 




b. 


Cross shaft 




c . 


Spring 




d. 


Bearing 




e . 


Flange 




f . 


Support t ube 



5. Evaluated to the satisfaction of tlie instructor. 
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SLIDE RAIL SUSi^liNSION 
UNIT II 



UNIT OBJECTIVE 



After completion of this unit, the student should be able to dis- 
assemble and reassemble any part ou a typical slide rail suspen- 
sion. The student should be able to identify all main parts of 
a typical slide rail suspension. This knowledge will be evidenced 
through demonstration and by scoring eighty- five percent on the 
unit test. 



SPECIFIC OBJECTIVES 

After completion of this unit, the student should be able to: 

1. Match terms associated with a typical slide rail suspen- 
sion . 

2. Name two advantages of a slide rail suspension over a 
bogie wheel suspension. 

3. Identify all the main parts of a typical slide rail sus- 
pension when given an illustration. 

4. Demonstrate the ability to: 

a . Remove a typical slide rail suspension. 

b. Install a typical slide rail suspension. 
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SLlUli IIAIL SUSPENSION 
UNIT 11 

SUG(;i;STlil) ACTIVITIHS 

Ins t rue tor 

A. Provide student with objective sheet 

B. Provide student with information sheet 

C. Make transparency 

I). Discuss unit and specific objectives 
I: . Discuss i n forma t i on sheet 

F. Demonstr/ ':c procedures outlined in Job sheets 

G . G i \" e t e ^ r 

Student 

A. Read objective 

B . Study in format ion sheet 

C. Complete job sheets 

D. Take test 

INSTRUCTIONAL MAThR:AJ S 

Included in this unit 

A . Ob j ec t i ves 

B. Information sheet 

C. Transparency Master ^1--Main Parts of a Typical Slide 

Ra 1 i Suspens i on 

C. .Job sheets 

I. Job Sheet ^l--Remove a Typical Slide Rail Suspension 
1 . Job Shee t ^ 2 - - 1 ns t al 1 a Typ i ca 1 Slide Ra i 1 Suspens ion 

18 1 



I:. Test 

F. Answers to test 
Re ferences 

/\. Poiavis Shcp Manualc^, 1973'197(), Polaris Industries, 
a\ Textron Corp., Roseau, Minnesota 5b751, 

B. Ski-'Doo Shop Manuals J 19b7-197o, Bombardier Ltd., 
4504 West Super io' Street, Duluth, Minnesota 5S80o. 
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Sl.IDH RAIL oUSPliNSION 
UNIT II 



INrORNLVTION SUllllT 

1. Tormi :in .1 definitions 

A. Cross sh.ift--Used to mount the slide rail suspension on 
the snowmobi le chassis 

B. Idlers- -Used to apply tension to the track a i keep the 
slide rail from hitting the track 

C. Spr inv;s - -Used to give the slide rail suspension action 

!). S 1 ider- -Us aal ly made of nylon and is guided by inserts 
in the track 

(NOTE: This rail is lubricated by sno- ' 

Runner bars--Used to attach the nylon sl^ae rail 

fT. Advantages of a slide rail suspension over a > wheel 

suspension 

A. Applies more track pressure to the ground 

B. Less friction to the track 

II. Main parts of a typical slide rail suspensioii (Tra n-.;parency 1) 

A. Cross shaft 

B. Idlers 

C. Sprin^^s 
I) . SI ide rs 

L . Runne r bars 
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MAIN PARTS OF A . YPICAL SLIDE RAIL SUSPENSION 
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SLIDE RAIL SUSPENSION 
UNIT II 



JOL SUHHl .1--RHM0VE A TYPICAL SLIDE RAIL SUSPENSION 

iools and materials needed 
A. Coiiib [nation wrench set 
E. 5/8" drive socket set 
C. Niedium siie pry bar 

Snc.virobile with slide suspension 
H. Ball peen hammer 
Procedare 

A. Tilt snowmobile on its sides and release tension on the 
springs using pry bar and hammer (if applicable) 

B. Loosen track tension 

C. Remove bolts from the cross shaft 

D. Pull slide rail suspension from track 

E. Inspect slide rails or sliders for wear 

F. Inspect shock absorber 

G. Clean for reassembly 
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SLIDE RAIL SUSPENSION 
UNIT II 



JOB SilHHT /^2"INSTALL A SLIDE RAIL SUSPENSION 

I. Tools and materials needed 

A. Combination wrench set 

B. 3/8" drive socket set 

C. Medium size pry bar 

D. Ball peen hammer 

E. Slide rail suspension 
II . Procedure 

A. Insert slide rail unit into snowmobile 

B. Bolt front cross shafts to frame 

C. Bolt rear cross shafts to frame 
^, Hook springs on both sides 

E. Tighten track tension according to manufacturer's speci- 
fications 

F. Align track 

G. Test run 
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SLIDE RAIL SUSPENSION 
UNIT II 



TEST 



Match the terms on the right to the correct definition. 



4 

5 , 



Springs 
SI ider 
Cross shaft 
Runner bars 
Idlers 



a. Usually made of nylon and are guided 
by inserts in the track 

b. Used to apply tension to the track and 
keep the slide rail from hitting the 
track ^ 

c. Used to give the slide rail suspen- 
sion action 

d. Used tc ^ount the slide rail suspen- 
sion onto the snowmobile chassis 

e. Used to attach the nylon slide rail 

Name two advantages of a slide rail suspension over a bogie 
wheel suspension, 

a . 

b. 

Identify all the main parts of a typical slide assembly, 
a . 
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b, 
c • 
d. 
e • 
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Demonstrate the ability to: 

a . Remove a typical slide rail suspension. 

b. Install a typical slide rail suspension. 

(NOTE: If the above activities have not been accomplished 
prior to the test, ask your instructor when they 
should be completed.) 
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SLIDE RAIL SUSPENSION 
UNIT II 



ANS\^RS TO TEST 



7 



b . 5 

c . 1 

d. 3 

e. 4 

a. Applies more track pressure to the ground 

b. Less friction to the track 

a. Cross shaft 

b. Idlers 

c. Springs 

d . Sliders 

e . Runner bars 

livaluatcd to the satisfaction of the iriStructor 
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SHOE TYPE BRAKE SERVICING 
UNIT I 



UNIT OBJECTIVE 



After completion of this unit, the student should be able to 
remove and replace a typical shoe type brake on any given snow- 
mobile. The student should be able to adjust shoe type brakes. 
This knowledge will be evidenced through demonstration and by 
scoring eighty-five percent on the unit test. 



SPECIFIC OBJECTIVES 



After completion of this unit, the student should be able to: 

1. Name four causes of shoe type brake failure. 

2. Identify all the main parts of a typical shoe type brake 
assembly when given a drawing illustrating the parts. 

3. Demonstrate the ability to remove, replace and adjust a 
typical shoe type brake assembly. 
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SHOE TYPE BRAKE SERVICING 
UNIT I 

SUGGESTED ACTIVITIES 

I . Instructor 

A. Provide the student with objective sheet 

B. Provide the student with information sheet 

C. Make transparency 

D. Discu^ss unit and specific objectives 

♦ 

E. Discuss information sheet 

F. Demonstrate procedures outlined in job sheet 

G. Give test 
II . Student 

A. Read objectives 

B. Study information sheet 
^C. Complete job sheet 

D. Take test 

INSTR'JCTIONAL MATERIALS 

I . Included in chis unit 

A. Objectives 

B. Information sheet 

C. Transparency Master #1--Main Parts of a Typical Shoe 

Type Brake 

D. Job Sheet '^l--Remove, Replace and Adjust a Typical Shoe 

Type Brake Assemb ly 

E. Test 

F. Answers to test 

o ] 9 [ 
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References 

A. PolaTis Shop Manuals, 1973-1976, Polaris Industries 
A Textron Corp., Roseau, Minnesota 56751. 

B. Ski-Doo Shop Manuals, 1967-1976, Bombardier Ltd 
4504 West Superior Street, Duluth, Minnesota 55806. 
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MAIN PARTS OF 
A TYPICAL SHOE TYPE BRAKE AS'J'i.'ABLY 



A. 
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UN I r [ 

.K^B siii:i:r m - -ui:nio\'1; , rhim.al:!; axd adjust a typilal siioi iamm: 
!;raivi: assiaibly 

1. Tools ar.J. i;iatoii:ils needed 
A . Sp. ow!:iob i 1 e 
:A LO!:ib i na t i oil wi-eaciy sel 
lA o/S" drive sool.et set 
1) . I'lM se 1 and punch set 
l-A Hall peen luimnier 
lA !;i\'ers (ir api^ i i cab I c) 
CA Vise 
[ I . lA'Ocedure 

A. ReiTiove brake cable from handle bars 

B. Renove brake cable from brake arm 

C. Remove shoe from brake lever 

1). Remove brake pad from shoe with chisel 
lA Replace brake pad on shoe with rivets 
lA Install brake shoe on brake lever 
G. Install brake cable assembly 

U. Adjust cable so that there is a maximum of 1/4" free 
play in brake handle 
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SllCli TVPli BiUK^i SlilU'lClNc; 
UNIT I 

TiiST 

Name four causes of shoe type brake failure, 
a . 
b. 
c . 



Identify all the main parts of a typical shoe type brake 
assembly . 




Demonstrate the ability to remove, replace and aJ t a typi- 
cal brake assembly. 

(NOTE: If this activity has not been accompl IsKl prior to 
the test, ask your instructor when it should be com- 
pleted . ) 
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SHOE TYPli BIUKli SliRVICTNG 
UNIT I 



AXSKliRS TO TEST 



a . 


broKen 


brake cab ie 


b , 


T"> -w.. ^ 1- ^ 

Brake 


shoe oi 1 soaked 


c , 


Brake 


not adjusted propcrl)' 


d. 


Brake 


shoe worn out 


a • 


Shoe 




b. 


Brake 


arm 


c . 


Rivets 




d. 


Brake 


lining 


e . 


Brake 


cable 


£. 


Brake 


cable housing 



Evaluated to the satisfaction of the instructor. 
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DISC TYPl; Bll\KJ.i SHRVICING 
UNfT II 

UNIT ORJliCTlVLi 

After conipU^tion of this unit, the studcMit should be able to 
repair aiu! adjust rypieal disc type brake assembly. This 
knowleilge will l)e e\'i deuced throuyl'i demons t r;i t i oa and by 
scoring eighty- five pei*ccnt on the unit test. 

SPiiCli-IC Oi^lLCTlVi:S 

After completion of th.is unit, the student should be able to: 

1. Match terms associated with a typical disc brake 
assembly. 

2. Name two types of disc brakes usL-d ■ m a s iiowm -^b i le . 

3. Identify all the main parts of a t\'pical brake assembly 
when given a drawing i 1 lus t rat ing the parts. 

4. Describe when punks should be replaced. 

5. Demonstrate the ability to: 

a. Disassemble a typical disc brake assembly. 

b. Adjust a typical disc brake. 
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DISC TYPE BRAKE SERVICING 
UNIT II 



SlJCGi'SlHU ACTIVITIES 

I . Instructor 

A. Provide student with objective sheet 
H. Provide student with information sheet 

C. Make transparency . 

D. Discuss unit and specific object i\-es 
1- . Discuss information slieet 

P. Demonstrate procedures outlined in job sheets 
G. Give test 
1 1 . Student 

A. Read objectives 

B. Study information sheet 

C. Complete job sheets 

D. Take test 



EKLC 



INSTRUCTIONAL MATERIALS 

T. Included in this unit 

A. Objective sheet 

B . Information slieet 

C. Transparency Master #1--Main Parts of a Typical Disc 

Brake Ass embly 

D. Job sheets 

1. Job Sheet # 1- -Disassemble a Typical Disc Brake 

As semb ly 

2. Job Sheet ^Z-^Adjust a Typical Disc Brake 

199 



E. Test 

F. Answers to test 
References 

A. Polaris Shop Manuals, 1973-1976, Polaris Industries, 
A Textron Corp., Roseau, Mirnesota 56751. 

B. Ski-Doo SJiop Manuals, 1967- 1976 , Bombardier Ltd., 
4504 West Superior Street, Duluth, Minnesota 55806. 
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Disc: TYPli BlUKli SliRVIClNi; 
UNIT II 

!.\1-0RMAT[0X SllJiliT 
"i'onns aiul JL^rinit ions 

A. INick — Roiiiui sliapeJ material tliat is forced ayainst the 

Jiso t:o cause a friction xliich slows down the snowmobile 

. 1.) i so - - At r aclied directly or indirect]\' to driven pulley 
to stop i:io\'ement of the track when pressure is applied 
wi th tlie bi-ake ui:i t 

^ka I i pers - - As senb 1 \* ^-rluch Isolds the pucks and is equipped 
with a levc)' for applying pressure to the brake disc 

Lab 1 e - -At taches to the handle on tho hand bar, and to 
tile le\'er on the calipers to appl\- pressure to tlie disc 

\'. . llous ir.y- -Used to guide the brake ca.ble and eli:iiina^u^ any 
iriction or sticking of the cable 

V- . Self adjusting brake c a 1 i pe r - - Ra che t in.g type geai" to 
decrease the clearance between the puck and the disc 

Types of disc brake units 

A. Mam::. 1 1 y adj ust ed 

l*i . Se 1 f J J u s t i ng 

Main parts of a typical disc brake f Tr anspa rency 1) 



A. 


Pucks 




Disc 


c. 


C a 1 i [) c r 


u . 


Cub I e 


1: . 


! ions i n o 


i" . 


' c \- L' r 



ReplaLCiTient of puck is necessary when the brake handle lias 
an excessive amount of free play after it has been i'ully 
a d i us t o/i 
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MAIN PARTS OF A TYPICAL DISC BRAKE UNIT 
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DISC TVPli BIUKIi SliRV ICING 
UNIT II 

JOB SllHHT M--I)lSASSEMBLli A TYPICAL DISC BIUKP ASSEMBLY 

I . Tool s and lua tc rials 

A. Combination wrench set 

B. drive socket set 

C . Standard and phi 1 1 ips screwdr ive r set 

D. Side cutters 

i; . Disc brake unit on snowmobile 
I I . Procedure 

A. Remove brake cable from caliper lever 

B. Remove pins or bolts mounting caliper to snowmobile 

C. Loosen tension on caliper assembly from snowmobile 

D. Remove caliper assembly from snowmobile 
I:. Disassemble caliper and remove pucks 

F. Reinstall pucks 

G. Reverse disassembly procedure and reinstall disc brake 
unit 



2 0i5 
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I . 



II . 
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DISC TYPH BR.\KE SUR\ 1 
UNIT II 



JOB SHEET f?2--ADJUST A TYIMC'^ DISC BRAKE 

Tools and materials needed 

A. 3/8" drive socket set 

B. Combination wrench set 

C. Standard screwdriver set 
I^roced ure 

A. Apply pressure to brake handle 

(NOTE: If the handle moves freely for more than 1/4 of 
an inch without applying pressure to the disc 
the brake needs to be adjusted.) 

B. Adjustment is made by tightening the nut or bolt on the 
caliper assemb ly 

C. Adjust caliper so there is a maximum of 1/8" free play 
when pressure is applied to the brako levjr 
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DISC TYPIi BRAKIi SERVICING 
UNIT II 



TLST 



Match terms on the right to the correct definition. 



Used to guide the brake cable . ' 
eliminate any friction or stic 
of the cable 

Round shaped material that is forced 
against the disc to cause a I'riction 
wh i c h si ovvs down the s nowmob i 1 e 



1 



Nut or bolt used to adjust th- 
clearance between the puck an^ 



Me u 1 sc 



Assembly which holds the puck and is 
equ i pped w i t a J e ve r l or app 1 y i \\\\ 
pressure to * f)rake disc 

Rachcting type gear to decr'ease the 
clearance between the pucks and the 
d i sr 

Attaches to the handle on t Ik* handle 
bar, and to the lever on the calipiM' 
to ap[)ly pressure to the disc 

Attached directly or indirectly to 
driven pulley to slop nioveniejit o i' 
the track wheri pre:^sure is applied 
wi th the brake un i t 



Pucks 

Manua 1 1 y ad j us t ed 
brakes 

Cable 

Se 1 ( ;i(l j us t i n|', 
h ra kes 

l)i :-.(: 

lious i n;.'. 

Cn 1 i pc r s 



Name two t yp^ 

a . 

b. 



(; f disc brail's lised on snowiiiohile 
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28-F 



3. Identify all main p^»rts of a typical disc brake assembly, 
a. 
b. 



e . 

f . 



c 




I». DcinoHN I r a I f f )m- ah i 1 i ! / to: 

a. I) i sas :.tMril) I r a lypicjil tl i hral'r* as*,(Miibly. 

J) . Ad j li** t a t y p i ( .1 1 ,\ \ - r b r a . 

^ ( fJOTI; : II .1 (- f J V 1 f i s liav^* ii')t hern a i < nmp I i Im-M prjoi 

*0 I br tr*.!^ yf)iii i n I i 1 1 ( f ( > i wbrn tb<-v '.lioilld br- 
I « Jltip I r t . ) 

Er|c ^0*) 
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DISC TYI'li BlUKU SURV ICING 
UNIT II 



ANSWliRS TO TliST 



11,1 1 1 y j us t chI 
''<<• 1 I ;nl J ii:; t i ii)', 

I) 1 '.i 

(.'.I 1 i |)C I". 

Cll) Ic 

lli)ir. i II)', 

l.r Vc |- 



■1 . I'lirk fi'p 1 ;irrni«'ii t ] y, iicr c :-; s ;i ry wh';ii the brake liaiidle has an 
!■ ■ ! iciiic anirjiiiit () I' I'lL'c play al'ler il has been i'ully adjusted 

'■' . I.va 1 iia ! I'd to Mil- s a t. i •■, I'at" t i on of lh(.' i lis. t r'uc t or' . 
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HYDRAULIC BRAKE SERVICING 
UNIT III 



UNIT OBJECTIVE, 



After completion of this unit, the student should be able to 
repair any typical hydraulic brake unit. This knowledge will 
be evidenced through demonstration and by scoring eighty- five 
percent on the unit test. 



SPECIFIC OBJECTIVES 



After completion of this unit, the student should be able to: 

1. Match terms as ociated with a typical hydraulic brake 
unit. 

2. Identify ail tno ir.ain parts of a typical hydraulic 
brake unit, when g^ven a drawing illustrating tho parts 

3. Demonstrate the ability to: 

a. Disassemble a typical hydraulic brr'kc unit. 

b. Bleed a typica"* hydraulic brake unit. 



■ n 
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HYDRAULIC BRAKE SERVICING 
UNIT III 

SUGGESTED ACTIVITIES 

I, Instructor 

A. Provide student with objective sheet 

B. Provide student with information sheet 

C . Make transparency 

D. Discuss unit and specific objectives 

E. Discuss in 1 o i Ti tion sheet 

F. Demonstrate rocodures outlined in job sheets 

G. Give test 
II . Student 

A. Read objectives 

B. Study information ::.'.ut 

C. Complete job sheet 

D. Take test 

INSTRUCTIONAL MATERIALS 

I, Included in this unit 

A. Object Ives 

B. Information sheet 

C. Transparency Master //1--Mai^ Parts of a 'Yy\^iz'd\ Hydraulic 

Brake Unit 

D. Job sheets 

1. Job Sheet //I- -Disassemble a Typical Hydraulic Bra.kc 

Unit 

2. Job SheC //2--Bleed a Typical Hydraulic Brake Unit 

o 2 <J 9 
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E. Test 

F. Answers to test 
References 

A. Polaris Shop Manuals^ 1973rl976, Polaris Industrie 
A Textron Corp., Roseau, Minnesota 56751. 

B. Ski-Doo Shop Manuals^ 1967-1976, Bombardier Ltd., 
4504 West Superior Street, Duluth, Minnesota 55806 
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HYDRAULIC BRAKE SERVICING 
UNIT III 



INFORMATION SHEET 



Terms and definitions 

A. Puck--"D'' or round shaped material that is forced against 
the disc to cause a friction which slows down the snow- 
mobile 

B. Disc- -Attached directly or indirectly to the driven pul- 
ley to stop movement of the track when pressure is 
applied with the brake unit 

C. Calipers- -Assembly which holds the pucks and is equipped 
with a hydraulic hose which attaches to the master cylin- 
der assembly on the handle bars 

D. Hose--Used to transfer fluid from the master cylinder to 
the caliper assembly 

E. Master cylinder-- Is attached to the handle bars and is a 
reservoir for brake fluid 

F. Plunger- - Forces fluid from the master cylinder through 
the hose to the calipers to supply pressure to the pucks 

G. Handle- -Used as a lever to apply pressure to the plunger 
which forces the fluid to the calipers 

H. Bleeder valve--Small outlet in caliper used to release 
any air that might be trapped in the calipers 

I. Brake fluid- -Fluid used to force the pucks against the 
disc 

Parts of a typical hydraulic brake unit 



A. 


Brake fluid 


B. 


B 1 c c d e r valve 


C. 


Cal ipers 


D. 


ilosc 


I: . 


Master cyl inde r 


r. 


I'l unge r 
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INFORMATION SHEET 



G. Disc 

H. Puck5 

I. Handle 
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AAoin Parts of o Typical Hydraulic Brake System 



ERIC 




A. BRAKE FLUID 

B. BLEEDER VALVE 
C CALIPERS 

D. HOSE 

E. MASTER CYLINDER 

F. PLUNGER 
Q. DISC . 
H. PUCKS 

I. HANDLE 



HYDRAULIC BRAKE SERVICING 
UNIT III 



JOB SHEET -DISASSEMBLE A TYPICAL HYDRAULIC BRAKE UNIT 

Tools and materials needed 

A. Combination wrench set 

B. 3/8" drive socket set 

C. Standard and phillips screwdriver set 

D. Small ignition wrench set 

E . Ilydraul i c brake un i t on snowmob i 1 c 

F. Rags 

Procedure 

A. Remove hose from caliper assembly 

(NOTE: Be certain not to spill fluid on snowmobile. 

B. Remove calipers assembly from chassis 

C. Remove pucks from calipers 

D. Inspect pucks 

E. Remove master cylinder assembly from handle bars 

F. Drain fluid from cylinder 

G. Remove handle from master cylinder 

H. Remove plunger from master cylinder 

I. Clean all parts for reassembly 
J. Reverse procedures of reassembly 
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HYDRAULIC BRAKE SERVICING 
UNIT III 

JOB SHEET //2" -BLEED A TYPICAL HYDRAULIC BRAKE UNIT 

I. Tools and materials needed 

A. Combination wrench set 

B. 3/8" drive socket set 

C. Hydraulic brake fluid 

D. Small ignition wrench set 
V. Rags 

F ; Wooden wedge 
1 1 . Procedure 

A. Check fluid level on master cylinder and fill if neces- 

5 •\ ry 

li. I^oinstall master cylinder cap 

C Kemove caliper assembly from the snowmobile 

D. Locate the bleeder valve 

E. Position calipers higher than the master cylinder with 
hose attached 

I*. ln>w^rt a wedge between the pucks to take up all slack 

G. Pump handle on master cylinder and hold so that pressure 
is applied 

H. Keeping a constant pressure on handle release bleeder 
valve to release air 

I. Repeat procedure until all air is removed from calipers 
asseinb 1 y 

J . Re ins ta 1 1 cal ipers 

K. Wipe off all spilled fluid .(if necessary) 

2 I 
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HYDRAULIC BRAKE SERVICING 
UNIT III 



TEST 



Match terms on the right to the correct definition. 



1. 

2. 

3. 

4 , 

5, 

6 

7 

8 

9 



"D" or round shaped material that is 
forced against the disc to cause a 
friction which slows down the snow- 
mobile 

At Lctcaed dircM- tly or indirectly to 
the driven pulley to stop movement of 
the track when n ^ sure is appl ied 
with the brat \in i t 

Assembly which holds the pucks and is 
equipped with a hydraulic hose which 
attaches to the master cylinder assem- 
bly on the handle bars 

Used to transfer fluid from the master 
cylinder to the caliper assembly 

Is attached to the handle bars and is 
a reservoir for brake fluid 

Torces fluid from the master cylinder 
through the hose to the calipers to 
supply pressure to the pucks 

Used as a lever to apply pressure to 
the plunger which forces the fluid to 
the calipers 

Small outlet in caliper used to release 
any air that might be trapped in the 
calipers 



The fluid used to force the pucks agaifist 
the disk 



Puck 

Hose 

Handle 

Brake fluid 

Calipers 

Plunger 

Master cylinder 
Disk 

Bleeder valve 
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Identify all the main parts o£ a hydraulic brake unit. 

a. 

b. 

c. 

d. 

e. 

£. 

g- 
h. 

i . 




Demonstrate the ability to: 

a. Disassemble a typical hydraulic brake un 1 ! . 

b. Bleed a typical hydraulic brake unit. 

(NOTE: I£ these activities have not been accomplished prior 
to the test, ask your instructor when they should ho 



completed . ) 
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HYDRAULIC BRAKE SERVICING 
UNIT III 



ANSWERS TO TEST 



a. 1 

b. 8 

c . 5 

d. . 

e. 7 

f. 6 

g. 3 

h. 9 

i. 4 

a. Brake fluid 

b. Bleeder valve 

c. Calipers 

d. Hose 

e. Master cylinder 

f. Plunger 
K . Di'^k 

h. Pucks 

i. Handle 

Evaluated to the satisfaction of the instructor 
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TRACK 
UNIT I 



UNIT OBJECTIVE 



After completion of this unit, the student should be able to 
adjust track tension on any given snowmobile. The student 
should be able to singe the track and replace any inserts. This 
knowledge will be evidenced through demonstration and by scoring 
eighty-five percent on the unit test. 



SPECIFIC OBJECTIVES 



After completion of this unit, the student should be able to: 

1. Match terms associated with track assemblies to the 
correct definition . 

2. Name two safety factors to remember when singeing 
tracks . 

> 

3. Identify three types of tracks when given an illustra- 
tion. 

4. Demonstrate the ability to: 

a. Adjusi track tension. 

b. Singe the track. 

c. Replace track inse: vs. 
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TRACK 
UNIT I 



SUGGESTED ACTIVITIES ^ 

Instructor 

A. Provide student with objective sheet 

B. Provide student with information and job sheets 

C . Make transparencies 

D. Discuss unit and specific objectives 

E. Discuss information and job sheets 

F. Demonstrate procedures outlined in job sheets 

G. Give test 

H. Review test with student 

Student ' ^' ^ - 

A. Read objectives 

B. Study information sheet 

C. Complete job sheets 
D* Take test 

INSTRUCTIONAL MATERIALS 

Included in this unit 

A. Obj ectives 

B. Information sheet 

C. Transparency masters 

1. TM 1- -Rubber Track with Steel Rods 

2. TM 2--Cleat . Irack 

3. TM 3--Inter]i^x Drive Type Track 

220 



D. Job sheets 

1. Job Sheet #1--Replace Track Inserts 

2. Job Sheet #2--Singe the Track 

3. Job Sheet #3- -Adjust Track Alignment 

E. Test 

F. Answers to test 
References 

A. Polaris Shop Manuals, 1973-1976, Polaris Industries, 
A Textron Corp., Roseau, Minnesota 56751. 

B. Ski-Doo Shop Manuals, 1967-1976, Bombardier Ltd., 
4504 West Superior Street, Duluth, Minnesota 55806. 
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TRACK 
UNIT I 



INFORMATION SHEET 



I. Terms and definitions 

A- Track- -Rubber belting with either cleats attached or 

solid molded track with inserts to receive the sprockets 
and drive the snowmobile 

B. Cleat- -U-shaped iron bar that attaches to rubber belt to 
give traction in the snow and also to receive the sproc- 
kets which turn the track 

C. Insert- -Metal clip used to eliminate wear to the rubber 
on the track by inserting into the track 

D. Track tension- -Tightness of the track 

E. Track alignment- -Equal distance on both sides of snow- 
mobile frame 

F. Cords--Nylon cords which are molded into the track to 
give it strength 

G. Singe--Burning or melting of the nylon ends that protrude 
from the track's edge as the track begins to wear 

H. Rods--Steel rods molded into the track to make it rigid 
and give the track strength 

II. Safety factors to remember when singeing tracks 

A. Use only a small propane torch 

Be sure there are no flammable fluids or substances in 
the area or on the track 

III. Types of tracks 

A. Rubber track with steel rods molded in (Transparency 1) 

B. Cleated track (Transparency 2) 

C. Internal drive type track (Transparency 3) 
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RUBBER TRACK WITH MOLDED IN STEEL RODS 
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INTERNAL DRIVE TRACK 
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TRACK 
UNIT I 

JOB SHEET #1- -REPLACE TRACK INSERTS 

I. Tools and materials needed 

A. Snowmobile (with track) 

B. Track inserts 

C. Track insert tool (if applicable) 

D. Two medium size hammers 

E. Adjustable locking pliers (vise grip) 

F. Combination wrench set 

G. 3/8" drive socket set 
II . Procedure 

A. Loosen track tension on snowmobile 

B. Tilt snowmobile on its side 

C. Locate track inserts that are severely worn or missing 

D. Place track insert on track 

E. Us| special track insert tool (if applicable) 

F. Crimp inserts into place with locking pliers 

G. Flatten by placing one hammer on inside of track and 
hitting inner ends with other hammer 

H. Rotate track and be sure that all inserts are replaced 

I. Realign track and adjust track tension 
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TRACK 
UNIT I 

JOB SHEET #2- -SINGE THE TRACK 

Tools and materials needed 

A. Snowmobile 

B. Frayed track 

C. Small propane torch 

D. Jack stand or hoist 
Procedure 

A. Support rear end o£ snowmobile with jack stand or hoist 

B. Be certain there are no flammable substances or liquids 
on snowmobile or in the area 

C. Start snowmobile 

D. Light torch and burn edges that are frayed 

E. Rotate the track by using the engine power and burn all 
edges 

F. Do the same on both sides of snowmobile 

G. Recheck track for frayed edges 

H. Repeat procedures if necessary 
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TRACK 
UNIT I 

JOB SHEET 3 --ADJUST TRACK ALIGNMENT 

I . Tools and materials needed 

A. Snowmobile 

B . Comb inat ion wrench set 

C. Jack stand or hoist 

D. 3/8^^ drive socket set 
II . Procedure 

A. Support rear end of snowmobile 

B. Run snowmobile so that the track revolves 

(NOTE: Be sure that no one is in line with the rear of 
the snowmobile . ) 

C. Check distance between link plates and track edge 

D. Loosen link plates or track adjustment bolts 

E. Run snowmobile so that the track revolves 

F. Check track alignment 

G. If track is off to the left side tighten left side 
adjuster bolt and loosen right side adjuster bolt 

H. Reverse procedure if track is offset to right side 

I . Tighten track to proper tension 
J. Check operation 



o 

ERIC 



S - 19-G 



TRACK 
UNIT I 



TEST 



1. 


Track tension 


2. 


Cords 


3. 


Singe 


4. 


Track 


5. 


Track alignment 


6 


Rods 


7. 


Insert 


8. 


Cleat 



Match terms on the right with the correct definition. 

a. U-shaped iron bar that attaches to 
rubber belt to give traction in the 
snow and also receive the sprockets 
which turn the track 

b. Metal clip used to eliminate wear to 
the rubber on the track by inserting 
into the track 

c. Steel rods molded into the track to 
make it rigid and give the track 
strength 

d . Tightness o£ the track 

e. Nylon cords which are molded into the 
track to give it strength 

£. Equal distance on both sides o£ snow- 
mobile frame 

g. Burning or melting of the nylon ends that 
protrude from the track *s edge as the 
track begins to wear 

h. Rubber belting with either cleats 
attached or solid molded track with 
inserts to receive the sprockets and 
drive the snowmobile 

Name two safety factors to remember when singeing tracks. 

a. 

b. 
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3. Identify three types of tracks when given an illustration, 
a. 




4, Demonstrate the ability to: 

a. Adjust track tension. 

b. Singe the track. 

c. Replace track inserts. 

(NOTE: Ir these activities have not been accomplished prior 
to the test, ask your instructor when they shculd be 
completed . ) 

er|c '^^^ 
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TRACK 
UNIT I 

ANSWERS TO TEST 

a. 8 

b. 7 

c . 6 

d. 1 

e . 2 
£. 5 

g. 3 

h. 4 

a. Use only a small propane torch 

b. Be sure there are not any flammable fluids or substances 
in the area or on the track 

a. Rubber track with steel rods molded in 

b. Cleated track 

c. Internal drive type track 

Evaluated to the satisfaction of the instructor. 



231 



S - 23-G 



TRACK REPLACEMENT 
UNIT II 



UNIT OBJECTIVE 



After completion of this unit, the student should be able to 
remove and replace any track on any given snou mobile. This 
knowledge will be evidenced through demonstration and by 
scoring eighty-five percent on the unit test. 



SPECIFIC OBJECTIVE^ 

After completion of this unit, the student should be able to 

1. Name six causes of track failure. 

2. Demonstrate the ability to: 

a. Remove a typical track assembly. 

b. Replace a typical track assembly. 
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TRACK REPLACEMENT 
UNIT II 

SUGGESTED ACTIVITIES 

Instructor 

-A Provide students with objective sheet 
Provide students with information sheet 
Discuss unit and specific objectives 

D. Discuss information and job sheets 

E. Demonstrate procedures outlined in job sheets 

F. Give test 

G. Review test with student 
Student 

A. Read objectives 

B. Study information sheet 

C. Complete j ob sheets 

D. Take test 

INSTRUCTIONAL MATERIALS 

Included in this unit 

A. Objectives 

B . Information sheet 

C. Job sheets 

1. Job Sheet //I- -Remove a Typical Track Assembly 

2. Job Sheet #2- -Replacement of a Typical Track Assembly 

2 3 • i 



D. Test 

E. Answtrs to test 
References 

A. Polaris Shop Manualsy 1973-1976, Polaris Industries, 
A Textron Corp., Roseau, Minnesota 56751. 

B. Ski-Doo Shop Manualsy 1967-1976, Bombardier Ltd., 4504 
West Superior Street, Duluth, Minnesota 55806. 
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TRACK REPLACEMENT 
UNIT II 



INFORMATION SHEET 

Causes of track failure 

A. Frozsn bearings on bogie wheels 

B. Track misaligned for a long period of time 

C. Tearing caused by running over sharp objects 

D. Not repairing broken cleats 

E. Worn sprockets 

F. Normal wear 
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TRACK REPLACEMENT 
UNIT II 



JOB SHEET #1- -REMOVE A TYPICAL TRACK ASSEMBLY 

I, Tools and materials needed 

A. Snowmobile 

B. Combination wrench set - 

C. 3/8*' drive socket set 

D. Standard and phillips screwdriver s^ts 
II . Procedure 

A. Raise and support rear end o£ snowmobile 

B. Remove link springs from link plates 

C. Loosen track tension 

Remove link plates from snowmobile frame 

E. Drop rear axle from snowmobile 

F. Remove slide rail (if applicable) 

G. Remove bogie wheel assemblies (if applicable) 

II. Loosen bearing support holding front axle to frame 

I. Remove front axle 

J. Remove track from snowmobile 
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TRACK REPLACEMENT 
UNIT II 



JOB SHEET #2--REPLACEMENT OF A TRACK ASSEMBLY 

I, Tools and materials needed 

A. Snowmobile 

B. Combination wrench set 

C. 3/8'' drive socket set 

D. Standard and phillips screwdriver sets 
II. Procedure 

A. Insert track into snowmobile frame 

B. Insert drive axle into frame 

C. Secure drive axle to frame 

D. Reinstall bogie wheel assemblies or slide rail suspen- 
sion system 

E. Install rear axle 

F. Hook up rear link plates 

(; . Install all seals on front and rear axles 

H. Tighten track tension 

I . Check track al ignment 
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TEST 

1. .Name six causes of track failure, 
a. 

b. 
c . 
d. 
e . 
f . 

2. Demonstrate the ability to: 

a. Remove a typical track assembly. 

b. Replace a typical track assembly. 



(NOTE: If these activities have not been accomplished prior 
to the test, ask your instructor when they should be 
completed.) 



TRACK REPLACEMENT 
UNIT II 



ANSWERS TO TEST 

a. Frozen bearings on bogie wheels 

b. Track misaligned for a long period of time 

c. Tearing caused by running over sharp objects 

d. Not repairing broken cleats 

e. Worn sprockets 

f. Normal wear 

Evaluated to the satisfaction of the instructor. 
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UNIT OBJECTIVE 



After completion o£ this unit, the student should be able to 
remove shock absorbers. The student should be able to replace 
shock absorbers. This knowledge will be evidenced through 
demonstration and by scoring eighty~£ive percent on the unit 
test . 



SPECIFIC OBJECTIVES 



After completion of this unit, the student should be able to: 

1. Name two places where shock absorbers may be used on a 
snowmobile . 

2. Name two purposes of a shock absorber. 

3. Name two types of shock absorbers. 

4. Demonstrate the ability to remove and replace a typical 
shock absorber assembly . 
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SUGGESTED ACTIVITIES 

I. Instructor 

A. Provide student with objective sheet 

B. Provide student with infor.nation sheet 

C. Make transparencies 

D. Discuss objective sheet 

E. Provide student with job sheet 

F. Demonstrate procedures outlined in job sheet 

G. Give test 
II. Student 

A. Read objective sheet 

B. Study information sheet 

C. Complete job sheet 

D. Take test 
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INSTRUCTIONAL MATERIALS 

I. Included in this unit 

A. Objectives 

B. Information sheet 

C. Transparency masters 

1. TM 1- -Shock Absorber Mounted on Ski Assembly 

2, TM -Shock Absorber Mounted on Slide Suspenrvor. 

D. Job Sheet /fl- -Shock Absorber Removal and Replacei^'^r^^ 



241 



F. Answers to test 
References 

A. Polaris Shop Manuals^ 1973-1976, Polaris Industries 
A Textron Corp., Roseau, Minnesota 56751. 

B. Ski-Doo Shop Manuals, 1967-1976, Bombardier Ltd., 
4504 West Superior Street, Duluth, Minnesota 55806 
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INFORMATION SHEET 



I. Places where shock absorbers may be used on a snowmobile 

A. Skis (Transparency 1) 

B. Slide suspension system (Transparency 2) 
II. Purposes of a shock absorber 

A. To stiffen the ride within a slide rail suspension 
system 

B. To apply down pressure to the ski for better steerin 
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Types of shock absorbers 



A. 



Adjustable sealed 



B. 



Non-adjustable sealed 
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SHOCK MOUNTED ON SLIDE RAIL SUSPENSION 




245 



ERIC 



TM 2 



S - 11-H 



SHOCK ABSORBERS 
UNIT I 



JOB SHEET #1- -SHOCK ABSORBER REMOVAL AND REPLACEMENT 
I. Tools and materials needed 



A. 


Combination wrench set 


B. 


Side cutters 


C. 


Pin punch 


D. 


Hammer 


E. 


Cotter pins t^mediiru size and length) 


F. 


Pliers 



TI . Procedure 

A. Remove a shock absorber from any snowmobile ski by 
removing cotter pins and shock* absorber pins 

(NOTE: On some models it may be necessary to remove bolts 
that secure the shock absorber to the ski.) 

B. Remove bolts or pins from shock absorber on slide 
suspension 

(NOTE: It may be necessary to remove the slide suspension 
on some models to be able to remove the shock 
absorber assembly. ) 

C. Check the opc. ;tion of the shock absorber 

D. Reinstall shock absc-^ber assembly by reversing 'the dis- 
assembly procedure 

(NOTE: Be certain that new cotter pins are installed and 
bent over propei^ly.) 
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TEST 



!• Name two places in which shock absorbers may be used on a 
snowmobile . 

a. 

b. 

2. Name two puriMises of a shock absorber, 
a. 

b. 

3. Name two types of shock absorbers, 
a. 

b. 

4. Demonstrate the ability to remove and replace a typical 
shock absorber assembly. 

(NOTE: If this activity has not been accomplished prior to 
the test, ask your instructor when it should be com- 
pleted . ) 
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ANSWERS TO TEST 

a. Slide suspension system 

b. Skis 

a. To stiffen che ride within a slide rail suspension 
sys tern 

b. To apply aown pressure to the ski for better steering 
cont ro 1 

a. Adjustable sealed 

b. Non-adjus cable sealed 

Evaluated to the satisfaction of the instructor. 
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